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(57) Abstract: 

PROBLEM TO BE SOLVED: To minimize fusing current 
of a fuse in a protective device for secondary battery 
and set fusing timing, so as to conduct fusing after an 
electronic switch for serial control comes into action. 

SOLUTION: A secondary battery 2 is connected to the 
terminals Tb, Td of a protective circuit 40A. A normally 
close electronic switch 47c and a fuse 47d connected in 
series are connected in parallel to a normally close 
electronic switch 47a and a fuse 43b connected in series 
between a terminal Tc and the terminal Td, and a 
difference is made in the resistance values of both 
fuses. The anode and the cathode of a diode 44 are 
connected between the connecting middle point of the 
switch 47a and the fuse 43b and the connecting middle 
point of the switch 47c and the fuse 43d, and a normally 
open electronic switch 45 is connected between the 
anode of the diode and the terminal Tb. The switches 
47a, 47c are opened by direct detection output Sec from 
the detection circuit 41 of voltage and current of the 
secondary battery, and the switch 45 is closed by the 
detection output Sep through a time constant circuit 46 
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to conduct fusing operation of the fuses 43b, 43d 
sequentially. 
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[0077] i«0ffiJS:S4 20«t*ilt. 2fl<7) t 
i-X«StS4 3 b . 4 3 dOfr^iSt6q»«Sjh. H ^ 

Tc t^jit. mwmm<7)2m<?y%, : ?-z4 -xf-4 7 
a . 4 7 c ng—mtfmmztiztmz. t a-xjsct 

&4 3b. 4 3d<V8-imtn=FX'f v*4 7 a. 4 7 

[ 0 0 7 8 ] * st. t i -XMf54 3 bfc tVWf-x 
4 v 3-4.7 a.(Omm^>AlZ^ *-Y4 4<7)7./- K»>' 
b A-Xfi|jtS4 3 d fciy^X'f -y : J-4 
7 c ^- K4 4 ffitrV- ViftgmZfr . 

bftt, t a-XffiJjt«4 3 b* it^S^XW </ f-4 
~ ? O^cfJ^i: Jg^T a t OfSI (Cli . 

{ o 0 7 9 ] * l/C. Smg§4 2 WiSffWEASSE^ffi 

^aiia»4 itt't|&$^5v^t N 2ffl?>ff.^-vf- 

-17a. 4 7.c t. MWt#j: L T. 
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1 3 

ar46tf50#^JREl»4 Orjffit-T. -yf-4 5(C 

Scptf. iI?iMfJPfflf)^lUJHJ^SccJ: 0 iilftT. 
^.-f -y f - 4 5 lzim-f 5 J: -> (Cf£ltft t <0T'^> S . 
'[0081]$*. ,*4 5tf)7.4 -y 

ft. 9,=FX<t 7f4 7a. 4 1 c<7)X4 v-f-^rt L-T 

h 7 > ^'7. ? Q47#ffl V* *>il & t mz. Z CO 

[0082] iI&V)*§£, H^tc^-fhlQRt^^J: 
SftS'fc&fc. BJOifiiJfflfflOlE^-f 7f4 7a. 4 7 

[00 83] ttz. &wm& ntfmxztiKm'&izte . 

-yf-4 7 a, 4 7 ci)K SmtS^Scctz^X 

mmmw&x ^7f45 jmbhshi* sept * -> t 

r ^-^j fcflj *>7T.'S. ^^-f 7f4 7a, 47 
c ; 4 50flJ*>Jft*fcovvni. fwcpaw-s. 
_[ 0 0 8 4 J ±^c7)«}: 5 & t a -i«Btt»fc'*!«WR h 

[0085] hp*>. H9fcfcwc. &irmm$mim 

tatX: *tl%tl2WflBfrT j . Tk : Tm, Tntf 

[0086] h i-Xffi}5ig|4 3b. 43d (c#J&*- 
2ffl4>t*-X$fFvb. Fvd*\ Sg^FTf, Tj; ; 

T f . T i «0Bltc«. HS^/^ 2f- K 4 4 izttfc-r 
^*-KDd*agtt«S*ii. £ft, 

^BBfCiD. tfHFTf , Tj , Tk ; Ti . Tm. T 

[0087] _B<ltf)J: ilz. t jL-XWFvb. Fv-<1>*1 
h 7 > x'7> * Q a . Qct ^R-cOSiKB B ±tz 
*St8$ftftJ8i£T'U. ^rMS^^^Qa. Qc 
CW^ifc^C. h 7 >> ; X?Q ;i . 

Q c ft**) . x<?r,*f%!r) t a-^F vb. ' F vd 

'* : 4na*/iT. igKSl-Wfci, $ft. V&tmkh9 
> >X 7 Q :i . Q < n 5MA»w^: 

. ±jtb \4tU: . WSMK I- : 7 > i/.*.? q a . q 

c *>#&c j: •) . t *w p*. FvdA«*ii»s/-tt . 
ti.x-.7rffi-v.v- 1- v,i>vCTiL-; Li '» ,t .;i 
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1 4 


[ 0 0 S S ] %ti , h sl - XPl F va- F vdO£IS«S 

■ a^fioi^f, flu tf . js+ s' witftm-z z t 

B ZmtftHLtz* 3k. n 1 fl-f o^S^B B 

±(cjs^-^,r^ tT-^s. HDd 

[0089] »:(c s si 0£&#reL&a>'<^ @8<on 
to- 'Jfe03)E^%CfiUBttfNcov^HW-«. 
. [0 0 90] frfc. i^Hl : 0Ttt. SuajH4i:l5ia 
(C h i -XS5tH4 3b. 43d SricStSRb .. Rd 
Tm: 4ft. =&SK€R43b. R43d(i. Hy5&0|UgO 
«»i:Ha»c. Miff; 
R43b =2Q ; R43d =4.Q 

roo9i] ±M<7)mftT\ mmmm o a^s»f 

. . a. IISE€S&ifJl£|g&4 l-(ciO. 2<^?&2c7)€Etc 

20 so'^r. mzmtf&mztiz. 

7a. 4 7 c# ' r*7 j fcHWOIfti 4>^T, ICl&R^ ■ 
36Br$*iS (Hi 0A#8g) •/ 
c : t§WzX o s x j •y^-m^'c UTO«i«ftjR h 7 

>4 7 c mmcm o : 

■T, ?Ef;^i^$il-5) (SI O.B#B3) 
• d . «E«eg»ffi0»4 1 iZ J: 0 . SJaS4 2 tOSS^fl 

30 cp#HJfl$*u aigt?f^7f4 7a, 4 7cA<. • 

?x4v1-45tfrjtynzmmit>1\h (H10B 

"C^S 1 b2#Srr.. 2 JJdKfi 2 -*tt-X ■< -/f-4 5^y 
■4 k 4 4 -ffififc» R d WSBtUKjE I <J2^Mit5 . 
±^RfBM«>4> . I d2« I b2 1 C' . 
f -'5EmfflmiSl^m^7.^-y^4 5-*«i£^Rb-*J£ 
Jjt2gRd-t|-r^^ vf-4 7 c nimxWSL I blr/^ii 
40 Z>. ^^-K4 4<0rtSE«E^TVf'(cWf5LT. I 
l>l«ld2«rb2tt'S < . 
«. iS-tU, ffifitSRb^. ±tLT«8KI bfciD^lifi 
L . -f^g»*«jefflrSii5 (01 0BC - r x j X'tR 

h • ±fc Ut^ai'dtJ: ') .. fflcJ3tKRd7;W 
1^>. (Hi OCtC r x .j . 
-i • %rFX4 y-7-4 5# +7. (:^5^ (Pl^ti^ 

(0 0 92) I^*ficf)»C11. .bfoj: :)^->;/)3>j 


Q 


« '.I I 


1 5 

mm & tix . 2 k&m 2 h&ssm: w *> [man z> , . 
10093) at. ii'.mmmmx'i> , i» , 

4 7 c $ r ^-7 j > t , £«>OT*4 "/ f-4 7 a . 4 7 

45* r t LT, t^-XftE5if54 3b. 4 3d 
&'*8ffif**J: 0 £ L£tf>T\ 8?X<f -x-7-4 7a. 47 

■rtgfcfco, 3ESRtiig»4 0A<^)fc^tt*«i6ut-r&. 

[0094] 2£ s 7f47a. 4 7 cOBWfc 

j&CF££=Sri&£tt. 2MOhjt-XffiCtf|4 3b. 4 3 

mmcomsiWKmmih ; t ¥x-% x s wwmn 

<T)Wr?-X>< 7f4 5 <7iWffiMM£A^ < -f § -I t tfX't 
h.- 

1 0 0 9 5 j 4fc, t i-XSfiESofflFBIflggSfi^Wi 

ha-XJEjtSS^fflBftilRfc:. ftftftg 20 

[ 0 0 9 6 ] 3ri>\ dOHSg^JST'te. «^-f 7 f 
4 7a. 47c -x-f^i: LT^Ig-fr^ 

[00 9 7] LfrlZtf£>. Ell 0B. Cfcj*U:£tt 
mz. W?x4 ■•/ ^4 7 aaqp^Srtlf&KJgfcSr&fc 
«^-f vf-4 7 c# r^ 7j fcfc'ojfc*^ m 
*X>f vf-4 5if r ^yj ^ttStli. *«ffl«iSl *> 30 
<o . ffittSR b . R d <59»Bf {C?P4^* Jt 5 &m?7iiOi2 
SbWB&Stir. ffifiiSRb. RdUt.'fHtWfc, 2# 

[00 9 8 J— J»i=. HEIfSftjRhv^^^i. -e^f 
4X (B5») #*&V%g. ffiffl«E*Ji:tXttffl1K8S[Oft 
ItLZmzwllX. *OFMX1fiib- 

[0099] ±ift7>gJ&^SK&vvC. «-? 

•/ f-4 7a. 4 7 <: <T)X i -/-T^'c LTtf), tip.— -10 

& L < & S . &»*>'] ^2?)tg.'/A^m j/* ? * M5i| 

jit , (?j i or . -r- i j. -:--f - t > n - b vtm >%h. 

[ 0 l o 0 ] mz . K &$itf:k*^i%£izlt. 
.*H h :7 > ;? x *) i . 'J .fit* rtSWSMIl I - 7 > > z 
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+•* (@9#iR?) mmt&izmz, 

[0101] C<7)i.^. 'mwt&Wfb&byyifxfff) 

[oio2] [ ^4 conm^mm i mz* m 1 r-n 1 
. ;^BjoH4 o^jfgc7)f^j.otgj£rii i 

. [0 1 033 011 <0$m<7)J&M.(7)&M ! (slfo4 0 Blis 
iwttiia 1 0 OHKRlMo 2 fflco t s. -XffitS 

[0104] EP*>. M 1 1 (Cfc^T> jgM^jgT^Cg 

ffimj® i a f g&;£*is > ; s^T b, Td fljfsifc, 

[0105] ffim&4 0 BOSs^T b , TdO^C ■ 

d(c «aE«ajffl<^>ffiks4 2^-sg*^$ixs. 

[0 106] £0«ffif34 20ffifi8i:SB^Tciora 

c *h.-p*m?>fisaiK«). 2fls^ta.-xfi«:s4 3 

b, 4 3ai3j:t ir ^ : FX-<-/f-4 7ai:,.2fflOti- 
XJgJJtS4 3 d . 4 3 cfeJ:r/ffX^ ■yf4 7ct 

[0107] ifc. h ^-Xjfltft&4 3a. 43 bO^ 
^^tw^-Y 3T-K4 4C07/- KA J ^$ri. ha— 
XJSfiiS4 3c. 4 3 d£0SM c K^yV^-K4 4^) 

,tiv-vtfmmztiz> tmz. t j .-xsclS54 3a, 

4 3b Oif fg+^t S^F T a t iOfSJlCfi, M^'JMffllMO 
t?^^ v f-4 5 SSfl* . 
[ 0 1 0 8 ] * bX. t&mU 2<rW¥Q&ft*EBa[ 
&>iii®$% 4 1 izim Zil&b Mz . 2 mtr>Wx 4 vT 
4 7a, 47 c (c. MflHf L "C , «Etg^aiEI» 
4 ltf!)flftfiSB*Sfic*»«iitCflttt*ii4."EK:. CcDll 

[0109]. $rfc, -f «/^4 5c7).X -f 'c 

LTCti. WiK, S/'JrT>Hi|WSES«35«fflir^;<i*. 2 
>t . ^7-.X4 ^4 7a. 47 <: c-'i.T. -f •./ ^-^j -J- > L-T 
Wilf . :> . -.rii-cix n ^ >• 
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1 7 

4 *- Y 0470)7 S- Ht^y- HiAqgaSfti 
[0110] jfttetfte. 0*£**U-* ftJHRTTS-f J: 

E^'I^Wli^ yf-4 7a. 47 

■f . vf4 7a. 4 7 c ffjffl 

ff*Sccfcit>T r *7jfcW0»i^ 
£»CfctT. M^«|flWB*>l|fipX4" »/f-4 StffflfflfE 

^4 7 a. 4 7c ; 4 50flJ9»£fc-DHTtt. &C£ 

COiii] &tz: Hi 2*fc«HL4***>. El i*> 

[0112] &*>\ 2T*i, flfcfiEM .tfSJ^ 

. _(=. 4ffl*>ti-Xffifij;$g4 3 ai 4 3b. 4 3c. 4 
3dSr^ia^Ra, Rb,.:Rc, RdTttt. *. 
fiffittRtia. R43b, R43c. R43d(i s ft^OIUS^ 

R43a =R43c =R43d =4Q ; R43b=2Q 

[0113] ±if<7)3#T\ &ff 0JS4 0 B<0«Slftf^ 

a. «£Ett%&f;ialft4 lt«t»?> 2<ttES2*>HLEfc: 

b. ii&oJt^ aowi#scc(zj:o. ^x^-yf-4 

7a, 47c#^ 7j mOmz.^flX. 5C«tfi««< 
ifiBlfSAS (Hi 2A#sg) . 

1-4 7 a//, mt&fi&fto . •*Jfcfe&»*#«fcfc-5 
T . 3tflbWiaS fiS ( H 1 2 B #B3) . 

cp^*ffi7J$7l. a 4 7f4 7a, 4 7c# 

=FX4 -vf-4 5# r^j-yj (c«0?^4>^ (Hi 2B 
#83) . . . • 

e . 2<HEft2-ttP.*/f y f4 5HS*E»R bO&& 
T-mSi [ b2#sSft „ 2 2 -f ? f-4 5 

* *~ H 4 4 -ffifitSR d *)«BT*S I <B#Wi & . 
±<V$L<m>';> h . I d2 < < I b2 . 
f - seCWEjR l -titfrx -f -;- 4 5 -ftflftSS r a 

774 7f 4 7 a ^)ga»r«a i a , ^ i a i 

«. tg-T-7 -f -v*4 7 a^iMStaaJC^tttoPJt j: ->T 

imzmm s it z. . m-iz . asctss n a *t®« i . : , u i kt 
»;CTit-ii. -•^;^^^^?,//••j£|l^,'v:.iU:. era 1 
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40 


.tl r xj T'^f) . 

h • IS I d2(i i . mm R. d A^Sfflf^"* ( H 1 -> c 
(- r xj T'^T) . 

«) . 

[0114] CORJfio^®TJi % ±a<OJ: ^^rgJI^ 
tVhmnm&R b . R d ^[SftcJ: 0 . m&iif 

[ 0 1 1 5 ] * C <?5^l6^STt ; fifitSR b . 
fflmom^XJ -;/1-4 7 a . .4 7 c £ 

t, fi-^aaa»4 3 b . 4 3d$-iga(f-r-5i:-5(cL 

£*>T, *^-f 7f 4 7a, 4 7c *<]Eit^*-{c 

0i?^4 0 B 0^±tt^'(SjJ;-r h . 
20 [01 16] ttz. «?^yf4 7a, 4 7c^lf 
* c Rft^4«^li..2ffloh J L-XffiKg4 3b. 43 ■ 

O^x-f iyf-4 5omSESSS-/]N§<-r*Ci:^'T'# 

[on 7.] sfc. b ^-xim^mmmwmi 

[0118] ^fe. vl^HJfiO^STIi; €^x^f -yf- 
4 7a, 4 7c<?)», X4 ~/1-m=FtLX 

mbyy=jx^QA7^mm^ixx . T^zms-mt 

%~>tli%&. J>&Ul±^ Hi 2B. C(C*L7tt(iJ£ 
t, m^7^. y-^4 7 a# fjj-7 j fc^ifc^ ^ 

vf-4 7 c *CF^^g$g^.i; & ofcif^fc *, . 
fitSSRa. RcJ45t«m««l*»/i,^)«i3S[Kj;-5T<S 
ISr$*i&<7)T\ iS*ESRb. Rdtt, SMJWK, 2^ 

[0119 ] ±xficoJ: i Srt *-Xmmk Zfl®% h 

yyisxfn^ mitt, mi 3iztjkt<t'jtz. i5i-^m 
moksh b b ±izt*m-z z t iz x >) miiz-mz 

ffifitt'ZZZ:i,X'*z; 

[0.120] If 01 3tcfev^T. v 
S^B Btf)-tr*)fi»E:. 4 BP)SB7-Tf-T i (C^jU.t 
T . S-7-T o //SSIS $ h Z > #t(C . £M. B B f )P5®« t 

i. Tk : Tm. 'Tii>'/DdjS$i-U> . 

( 0 1 2 1 ] t 3 a . -I 3 b iztm^t 

■i-X^Kva. Kvl,>v. P5fJ-l"*"l" f . I -'. T„Th. r 


30 
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£ 13c, 4 3d fctfJES) 1 a -Xtf F vc . F vd*\ Jg? 

C01 22] it. SrFTg. ThtfJfflfc. 08*W4 
it- K 4 4 fcfljB-fS s ?4 #- K D d jWBfrtfcS ri 
I.. *LT. ^rilh7>yX^Qa, Qc<7)§fg 
»\ .fyf^y/^^ftBBCj:^ Sg?Tf . T 
.i i. Tk ; Ti . Tm. TnfcSNBSfi*. 

[01 2 3] ±»OJt^*= % ti-X^Fva-Fvdtm 
^Mhyy^^Qa, Qct#[5]-<7)g^BB_Bc 10 
JSa$*U:tl!Bg-Ctt, h 5 yi-ol^Q a, Qc 

h7^y'X^Qa, 

*£tt, t*x.-XtfFva~F vdaWfflBf LT ti o ± -) £ 
[0124]. [*5<G£$fc*>$B] HI 4£#BS 
*• 20 

[0125] c <nwm% 5 onss^sgo^s- 0 1 . 

^[0 1 2 6 ] Hi 4^Qfe<7)JKEW)ffa0»4 OCtt. 

. H'jajH8offiM0K4 o A<7)jm.mm<?>2m<r>n.=Fx 

4 -yf-4 7 a, 4 7 c £ % l««BB!«Mt**4 v-f-4 
8a. 4_8cfcBSJjkt-Cfflj£§iiS. 
[0 1 2 7] I0^>. HI 4 £fcWt\ &m\wx'imM 

m&WMm o era. s?Ta, t c «: % 

®»3*qsasfi5fc«fc:, SfTb..Td«:. 0) 30 

WtZtiX. 2a3Kffi2*»^<7)!t8S**ft?sSria»3fc:ttJ&S . 
its. 

[ 0 1 2 8 ] ftg0&&4 0 C WgfrT b . T d coffllZ 

it. wm^mtamm i#®mztix. 2 <jctf62«>. 

v&FW&m&Ztizk&ti ffsag».4 0C<o«^T 

d ^g[&ffiffl<?)J£iii&4 2 <J>-ig^Sa $ tli> . 
[0 1 2 9] £08SK»4 20ffi!8fc&iffi£. 2ffl«0t 
*-Xfl£fitSS4 3 b , 4 3dO*--ag#iggg$K. 

tc (csiit, rnmmmco 2*3wf- *4 4-4 s « 

a , 4 8 c fift > , t i-Xjftta 

S4 3 b .. 4 3 dcO^-flhJgt <H=*4 •/ 4-4 S a . 4 8 

[0130] t jL-X«ffi»4 3 hfcj:tff^x 

4 vf-4 8 aS^a+jSC^ 'A- K 4 4 ?>7* /- Y-h'- 
mmZix. t*-XJftffi-2S4 3dJ=i,tL' f tg-7>^'vf-4 
8 c Offi&4>j£(c4f4 *- K 4 4 v - K*tj£tt3il 
Sfc&K. h.x-Xfi£fit?54 SbJ-^tC^-r.x-f 
8 a is-J T a > ORftC(* . MBIM Wffloig 
f7« 4 y 4 5 tfftH * il*. 5,., 


2 0 


[0 1 3 1] ttffi»4 2WF«E*«1gE«g 

"1 8 a . 4 S c fc/ H«IS*3: L ? . «EE3ft&£|S|ft 

[0 1 3 2 3 frfc. «^4.vf-4 5m-f 
Jt. ^^.4 yf-4 8 a, 4 8c<7)X-i -yi-m^tLX 

4 ^r- KD48or y- h fc * y- k t #«a§*i* .* 

[0133] i!SfOig^» v H^CC m-fftH&T'^J: 
5ix^'<5:SCc. ■TiiM'ffBJOtt? A4 vif-4 8a, 48 
[0134] 4fc.-5MKWrifA<ttasS*ufel»*fc:i± s 
ff^7f48a, 4 8cA\ (W«t#Scdt:J:-9T 

r ^yj 6*u u*»^f^ ^[.z^ct: m . 

"WmiWWrf'X'i v>4 5*«ig|ftHi^Scpt:±-7T-. 

i§0K4 0 Cti. «raj08tf34 0 AC05E^gfflc7)m^ 
^4 «xf-4 7a, 47c^ fiWRaffl^l^X^ -yf- 
4 8a, 4 8c(C**»ir«WSS*l*. ^^T. Hi 
4 0^g<D^SOilf^lM B J(C(i, HUtliHl OCOUT 
^i6f^OiSBy14'. m^X4 v^-4 7a, 47c 
4 y^4 8 a, 4 8 c fctt»**$fcftfc:. TttEfflmji 

HS oaHt^JSOWf^oRB^^affi^-j » ^ 
h, 

[0135] ±3£<7)J: olz. Hi 4 «OHJS«0BST'{ 
ji&^^if^ffiSilS t ; MffiH8^HJ6^®<55l8 
ttlzHBLX. WfiWmffinig??^ -yf-4 S a , 4 8 
c2- r*7j tL JZWFX'f 7-H8a, 4Sc50 
IWtoci>Jte&*£fc:o*, MM*JW H f«5«^4 y-f 
45?^>jat. t A-XffiJJtS4 3b. 43d 
r iSBrf £ «fc.-5 (C L7t<?0T\ l^pA 4 y f-4 8 a . 4 8 

[0136] tfe. yf-4 8a. 48c coS&f^ 

^^■fr^fi, 2 fflOt .x-X|Siit5s4 3b. 43 
d * . 1 Bro«<W»|Bft-$ J; c L t&x\ mll'M 3 

4 est- i -) tcvmnmesm 2. 0 (cit^r . t -x 

«?)^7-^. 4 -y f-4 5 W^S&'S 'I «$ < 4*^ -I t tfX £• 

[o 137] m. t*-zmi&tim!5.tiimwi 


2 1 


( 1 2 


[ 0 1 3 S ] [g56^Jg^^j ^ ! 5 

■r. ^<7)Hi 5jcsv»t. »ajai4(c«3et-4»#fc: 

t 0 1 3 9 ] Hi 5 OftttO«!8Qftff!3R4 0 D«, 

C 0 1 4 0 ] fi|J*>. 0i 5(CfeHvt. CgaSOftBQI 
S§40DT1i, JSHFTa. TcOfflC. **?GD»3*<S 
«Sn*t*t, iSHFTb. TdoHfc, flUtf, jj* 

2 <^?fl; 2 *» 4> omiS^'ft^f m% 3 ft 5 . 
1014 1] ®mm%4 OG^SfTb , TdWHfc: . 

«, ^ffnsE&aj®s&4 i*«arsftT, 

[0142] Z<?>mi84 2<m%kS§=FTct<0tgi' 

<=. *ft«uE*ast*>, t *-x3ssts4 3 jtv 

[ 0 1 4 3 J t . t i.-XJEfit»4 3 bfcJilflFpX 
-f y f - 4 8 a & jg? T a b OlSlfc , j&ijfflffl 

1 -f -y f-4 5 a#S«3*i* t^(c x h 

A-xjsfitss4 3 da zvmTxj ^4 8 c vmm* 
vf-4 5d*f«a$n«. 

f 0 1 4 4 ] * tT. m.^4 2<^9Smsm 
4 8 a , 4 8 c £ % Wmmt LT, «ffSgE»ansIK 

tt^wssrut. «E«8^ffi0»4 l^g^a^a's . 
cp*', mishit lt, mimsLmsueazmt 

tfSB 2 a«£SUaHB 46a. 4 6 d r ;§ fcfcWWg* S 
<Jp*>\ &2<7)1g?x 1 y 1-4 5 d |c«»Sii4 . £ 1 w . 10 
l *«»EI»4 6a<0«J3aaratt < ; »SBH8. -11. 1 

aSfc»«$#l4fcftK:, 35"2^Sai«IB4 6 d 

rdii r^ajn 6 o9Bta^oiittgitiBiK s 
i o 145] awtoHte. <i*ii3itaT** -t 

7 1 ciL<!, >it ( . : .li-silMOPIl^^T^ Y -/*4 

8 •» . 4 S <: >V' 1 t >. . c t- il 'h 
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c o 1 4 6 ] mm.%t'tf®:tiztifzifr£izii 

-f yf-4 8a. 4Sc*\ #Mf-f ScdfcJr^T'r* 

>j*^. rdi^fa^aa^-st. »»<t#s*fcj;o 

T . ^/f4 5d^r^ jWI)M .^. 
[014 7] filiatcoi^fc. 01 5C9£!0&4OD 
B'jffiH6cO^II[£]SS3 0D^ti~XSCi:f|^a 
*>. «®ffl^2ffl^>ta-XfifiiS3 3a. 3 3c£ 

[0148] hi 50>mtemmtzt3\*x. m 

-v^4 8 a , 4 8 c t^&&&Wlmm 

r c omx* , ^^^mmm^x-i vf-4 s 
<mwzmm-t$>zktfx'%?>. 

[0 149] I^^ 7 f4 8a, 4 8cWf 

flfcWf r^- 7j 

mmmm<Dm=FA4 -yf-4 5 a , 45 d** 

y J fc.^r-oT m-?^-f v^4 8a. 48c ^-frtfg 
[ 0 1 5 0 ] .BfeT) J; 3 t x H i 5 cr>mffi<OBmX'l± 

mznmtx. w&mmmM&xj 7 f4 8a, 4 8 

ca- r^ 7j , COffX^ 7f48a, 4ScO 

5a, 4 5 d ^yj at. t a-X 

ffifit^4 3 b , .4 3 d ZMWffii- 5 J: '3 (c L^fOT's 
«^X-f v f-4 8 a . 4 8c tfjEJfrfitftefctt. . 

ffltt^aoeftafHirtrigt^o . &^fi^0ss4 oc 

3a. 4 5dO^SS$y|N$<-f£c:£#T'££.. 

[o-i5i] •tJt. •ta-^KficsflMgweateinii 
t «t 4 2 <R®fio5Kfc?: mm- a z t ±<x- % x . .-s^tt 

[0152] c* 7 nm&mn 1 mz .mis zmw 
z^^miwm&mmz^ximt 

i\ z*mi eiz&^x. miiimsizmtzmwzii 

_1 0 l 5 3 1 01 6«O^J6^)if5®.6')fii|5Els]fS4 0 R(i 
^TA -f f-4 7 a , 4 7 c ^M^i^isji.* sgf 
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»4 o e x-ii . «^ t <i , t c &mz % ycm^w. i # 
vmnrn^x o $r, 2 $8% 2 ft 

T. 3WCS*l4. 2iWEift20fiEfflifrfc:ii. RK 
0»4OE««H t Ta. Teniae 3ft€ffl^i!s 1 (c# 

[0 1 5 5 J «HEK4 0Etf)iSFTb. T desert 
EtBSK4M&BIR4 10<!Stt$fiT. 2%«t20>t|?« 
E#£&$zl. iftHig^OEOSB^Tdt:, l^ffi 
ffl<offifi:S4 2«5-iftWBRSfi«fc*fi:. SfTci: 

[0156] «fit&4 2«Oft!!^(C±t3I^. 2ffltf)t *- 
Xffifit»48 b . 4 3 deo*-S&&«j$R$;m vp>u 
yf-4 8C0fiU3Sf3#ilC ffi^-f -yf-4 7 a , 4 7c 
0«— fc&tc, vf-4 7 a . 4 

7c04HS*ttA-^ilBK»4 3b. 4 3d««.(6Sg 

[0157] -f-LTs t ^-XmmA 3 b&XWSr? 
^vf47a omt'P&lZ.yj it-YAA<7yr;- Y 
W&m&il. h *-X|£fiiSS4 Sdfcitf^F;^ vf- 
4 7c £SZ? 4 /}— K44 ^ V- K#Jgig£§ 

£ t i-Xaaff»4 3 b fc J: ^ 'f v f- 
4 7a *5g$M» £r £ j«^ T a £ ofUKte . MWJtSfflO 

[0158] £ffi»4 20aH t «EA««JE1R8gaajig8 

ffl0g§4. i <m2 <hm^h scc*<. $y mmt lx . 

Scd# s ffciJfSPff^i; LT. -yf-4 
8(Cfft&$ft£. 

[01 5 9] ^F.* 4 -yf-4 7a. 47c. 4S^X-f 

^ft&t&lc. WR-fliflkYvyisXfGiff-. Q4S?)7 w 
-X'c KU-f Vfct, ^^^-KD47607y-Kc^y 

[0160] ■rwmfi^jE-cti. tg^X-r -yf-4 7 

a. 4 7 catfX'T yf-4 8.>fi. fftm^tfj 
& h 5 > a/* Q47 . Q'48« V -XaWBSS*-* t . 
?T- KD47. D4S*)T/- KA«t4 J: 

[016 1] M^-coJSA. l2l4'{::-5-ix-rit-^ISlt'7T<^\t 
5C &mmvmc?)%7*4 -/*4 5»< r?|-;7 , 
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• c , 4 S^-cii-r'it r ?T>- j ttSfc 
( 0 1 6 2 ] ifc. aflSafc'^ttffiSiifciJ^icCi, 

tS-?7^ »/f47a, 4 7c. {, L< Ht. WHfiJfflo 
1?* 4 vf-4 8*\ rilf flWJE^JtfPft^Scc. S 

(CJEtt. « ! &JfflIffl^m^X'f vf-4 5*<$lJ{iP(I-f S 

Hi 6OftS0»4 0 E(5, Buaj08c7)«g[H]?«4 0 A 
10 <?)3t««SMBOl8^-f -yf-4 7 a, 4 7cO^(U 

[ 01 6 3 ] fet, H 1 60§|JM»£l vt. 7t 
^(C. m^-f -yf-4 7 a . 4 7 c j&q^^&i§£-fc; 

*«Wl**«^Ctt. 5E1S»1S® 1 *» ^IggS I M . I 

20 [0164] JixEo i 016 <^mHL<r>imX'\i. 

fttizttmtx^ mmmm^m^xj -yf-4 7a, 47 

c;48r r^- 7j ZMtrFXl •yf-4 7a, 4 
7c;4 8#iW&6^*&fc#£lco*. M^J$iJWffl<0 
^^•/f-4 5Sr ^Lt. ta-XIffi4 

3b. 43d SrWI^Srrs «t 3 £ L£<7rt\ *^ Jf 
vf-4 7a. 4 7 c : 4 8#E*sM**Wi.- jfcttfc 

05§4 0 CO££&#|fi]_ttS i; it(- N BuffiH3 4 (C5k 
30 fJ:d!fi^!3feOfiJS0B2Ofc:|fc^T. ta-XffifJiS 

x-f <y f-4 5.omg£§ir /hS < -f 5 C i: * . 

[0165] ttc. t*-xtm&<mmmM:mtwi 

(Ccfc^2^.®a^^2r[s]Jlt-^Ci:^T'#T. ^tt 
[0166] [*8Ol0fiO«JS] ifct. -H 1 7 Sr#gg 

[oi67] iff^vm&cvm&xmniM&tB 1 

7(Z^-f„ dOH 1 7 tCfcV\T. iHttJH l 6 {C^jE-f & 

UMz\m-<7)$&&tf ix-mm&mtz . 
[o 1 68] hi 7<r>m^<r>mm.<r>immm o fh. 
HajHi 6o«s9g»4 o E?.)3tm&mmn. : rx4 ~> 

+4 7 a . 4 7c «HE«ffiWw£-7-X'f -yf-4 S a . 

4 8c cs#®i ■& t sc. oi&tmm'H*** v + 

4 8 ^m&fgfflsO^X ••/ -J- 4 7 UK -CffiJjJt 
[01 69] B0*>. 121 1 7CJJVT . itf»WiWT»tWg 

K/n<o(»iKigw4 o k x-iz . raw \> . r <\c?.mz . m 
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&ZiihtMz. WTa. Tc«:li, tff@f83 
#t£g^ii&, **_\ 2^€fl!i2iO5Et0#{z{i, gag® 
SS40F?)ig?Ta, Tc«:, flffirlslBSfcS*. 
T. XWWBM (H*(tfre) 7Wgg?$riS. ' 
• (0170] ffiSEIft 4 0. F tf9$r T b . T d SJHfcflE 

ff«a«aiig»4 lmmztix. 2attffi2**ms 

[0171] ffijLf§4 2 WflWlt^6i(c, 2ffl<Ot a- ' 
X££i&4 3b. 43d 8tf£8E3;h.. 1? 
vf-4 7^«(z±fcii(C, Sf^ 7 f4 8a. 4 8c 
^*-JB**»$fi4fc^(c. *^*-f vf4 8a, 4 
8 c 0)&mt t a -XjgfitSf 4 3b! 43d ^Sffijg 

[ 0 1 7 2 ] 4 Jt . t *-Xm&4 3 b SjtfVFX 
■i -yf-4 S a^MMijft(c^ ;fr-K4 4V)7J- Y# 
«M$71. ta-XffifitS4 3dt5«t^-?X'f v f-4 
8 c rtmfrjgjz 7f~ K 4 4 my - KtfgJK $ fl 20 

£ tmz, t2.-xmm4 3 bajtroFx-r -y^4 

[ 0 1 7 3 ] -5- LT . JgmH4 2 ^S^^ff^^EE^S 

[0174] 3Etc, w±mm®&m4 1 eo&zn&m 

f-4 7(C^$fiSt#{C. SE«3gttffi0»4 1 <7)35 30 

v^-4 8 a . 4 8c CftECft&i&fi*. t£?A 
-f-yf-4 7, 4 8 a, 4 8 c<7)*4 y^-m^'c LXlt. 

hyy>-7^Q47, Q4S?) V -7. fc K L, -f > ' fc 
(C . K D A1C07 y - H fc a V - K fit 

?SrI$7t3., 

[0175] ^aae^jBTii . ot-xw -> *4 7 * ' - 

^7-H8a,' 48ct\i. ZtL*'iX?.'>%?r&l& 40 
n tf- K D47. D4S<0# y - KtfWflW-* J: :i 
[0 1 7 6] jisr^tg^., 0<-1>tC^iLfil5ilf ; -C^TJ: 

». 18<r/ +>j«BB<:Sii4 # 
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[0 i 7 7] ifj. ^,TAcV»^'l!$i i .^^;T(:J.i. 
v|2-r •'. f .., -tit. i, i <a . ftfgs|iMi||.fi{G ,- v f ... 


^4Sa. 4Sci\ Trtiftittl&nmm^Scc. S 

iz® tx . mmmvwfrx 4? +4 5 mmm s 
hi 7ofesiE]sg4 0 Fit, m&mi 6 mmm 4 0 

EO5«fiiKffl<0«^-f 7f4 7a, 4 7c ^^{R 
ilfflom^'f 7f4 8a, 4 8c£ffi#&;tSi£ 
ft«fi!lffl^f X-f «x>4 8^7cl:^|Sffl^V 

[01-78] ftot. HI 7^)JWft^JBfc*JHT. 5E 
■X'%&. £-t: % -ftM&fiz, 1§=?-X4 «yf-48a, 48c 

i^Mttmsizi^ ■5t«fla««i*»4 > o«aEibi I i 

[ 0 1 7 9 ] ±^<o J; 5{:> 7 coHJI^f^X'Ji , 
SSj&i&k'tf&itiiZiiZ t , ajH80liffe^S<7)|)!i 
fftStJSLT, ■TVlllffM^I^X'f y>4 7 ; 4 8 . 
4 8c$- r^- 7j i^fj^-f 7 f4 7 ; 4S 

a . . 4 8 c oiwiOTj^jfirfa^teo*, jgawnvmo- 

3b. 4 3dSrJg^fflrf^j:aifct^-C, -*^-f. 
vf-4 7 ; 4 8 a . 4 8 c*fjE#i«^(ctt. ' 

. S»4 0C^3^tt* f rtLfc^*fc^(c. BUffi034^ 
i. 3 «r«!3fw)«ai3i»2 0 tcifc^r » t a -XffittS 

[ 0 1 8-0 ] t AT-XjKjK«W«fflf«a[fflW«Jtpi. 

£«fc£ 2&©s<^»£|5iig-$-s i s^it 

[ 0 1 8.1 ] 90^Jto^asj ^ic, H l 8 

[ois2] d^^Qjo^ 9 commmmoffifczm 1 
&#(ctiii- wh- ft u r Ha»«ie W&f « . 

[ 0 1 8 3 ] Hi 8«0Mfe^FJ{i, JiiiajH 1 

0 Ft. E^JSiJffllffl^^X'f -y -7- 
47. 48a, 4 8c ^ISf^frJSS-^SfJ-f § . x 4 + 

co .1 $4 ] En**. 121 1 fiiza^x. &mimx < fc&c& 

aRffleOfiSiSEIK^ OG-Cti. iwilirai 7J06 1 .8lsJf84 0 
T-X -f ft a . 4 8 c«*aT-K3sgt£*:; .7. -f *• 
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c b i s 5 ] z.<r>7^ v +mmimxs4 9 izn. m 

ill.. 

[ 0 1 8 6 J ii?fcfj|2 1 7 <7>&IiM4 0 Ft RWJJfc, ft 
II0SS4 0 G<7>Jg?T a , T b tifflg£|g|!t3*U Jg? 

Ta. t cerate, ^Effltaaai.3&*«a$ix^t^(c. 
mm 5^ 2<fctEis2a<j$a&fc.s. 4ft. 2^^. 

2<7>ffiffll$(cJi % SSl3S84 0G<7>3S£?Ta. TcOia 
[0187] £g®ff§4 0 G^gfTb, Td^C? 

ff«a»aj0»4 lmmztix. 2<ttE%2og?« 

[0 188] JSii»4-2<0flWlfc^a(c, 2M<0ta- 
X8SK84 3b. 43d <0*-S8#SSeS*u HR^-f 
v.f-4 70«(Cit®(C. ^P*f -yf-4 8 a, 4 8 c 
0#-»M?r^tJt(. :> «^7f48a, 4 
8c<04Hft«tba-XIS!it«4 3b. 4 3dco#fifi3g 

[0 189] 4ft. ta-X«BE»4 3b4iJii^^ 
■4* -yf-4 8 a0^4»*(C^^--h*4 40r/-h'^ 
IKtSJl. tk-XffifitlS4 3 dfcilflB^-f yf-4 
8 c Og&f>£(= V-i H 4 4 <0^r V - Ki^HtSfi 
ti-X&£iSl4 'SbfeJlflCFX-f <yf-4 

[ 0 1 9 0 ] * LT . ffiffi§§4 2*>*ff«E0t«EH« 

M 7 (Cflfe&SftS > St, «EE«8S&aj|£ift4 
l^flh^r^ttJffiTjScd//, LT. 
ffl^.>f7f-4 8a, 4Sc(cJ±5I(c«t^$^. 
[0191] m^fXf -y f-4 7 , 48a. 4 8cm-( 

-Xt K W >-£ (c. r-f tf- K D47. D4^)Ty- K 
t ij V - K fc ^/i-efitttt $ ii 4 . 
[0192] £03Wt«W&flrCli. y f-4 7k 

S a . 4 8 c >(i. -cil-ciic?)^^ 

^ #- K 047. v - KZ/WStT* * ') ''-(ft] * 

[ 0 19 3] imwStt. WPiZ >tix?h%&XW£ 
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[oi94] atsKrifjwjEass^^ttt^ 

J -yf-4 7, «, L<li s »lBSMfflffl<^^^ 7 .;. 4 8 
•i. 4 8ci>; ^-esft#fKewW««^Scc. ScdicJ: 

10 [0195] %=FXJ v + 4 7 J L< (i . *^^- 7 
f-4 8 a . 4 8c#. ^ y-WR^fc LT^)«fl%ft h 
-y>^X^Q47. Q48*JS1EatJ:0««S^T» mfM 

?§4 9jc i o . .-eii-rft<osff?ia«fffca^^r . us? 

^7f4 7, t>L<tt, lf^ 7 f48a, 48c 
[0196] -r LT. -/■f-®fmffi0B4 90^ffi 

1 tmWZ. 2iWKft||Ota--XffiS:»4 3b. 4 3d 

[0197] ±ie«oj: a .Ei 8ontt0»Kim£. 
mzftmLx. wymwmMgFFxj -y f-4 7 .-48. 

4 8c$-r^- 7j t ^ ; i^tK^XW -yf-4 7 Ms' 
a. 4 8c<03FS^X-f-/-f-Krf^ajig»4 9 (c< j : -, 

5$- r^->j ktT. ti-Xffifit«4 3b. 4 3d£ 
^8<«8BW* Jt dfCtft^T', 1:^-^ yf-4 7 ; 4 8 

a , 4 8 cimm^iz^ jcmttdmm^mm 
ftmz i»a[B*fsrt g t ^ o ; mniHiss 4 o G<og£tt 

* f fft]±-r4kSC. mrj±JEI3 4 KiJrfJ: 3 =2r$^^«g 
E»2 0 IZitKX . tx-X&ftnQj8m%£2WZ 

[oi98] 4?t. t^-xmz&^mmmmvWx. 
?->ixz>cox\ t^-xmx&zmwtzmiz. 

$-fftJ±$-t!:4;k*^€.. 

[0199] c §? i o commcomm ] at, n 1 9 $■# 
[0200]; <7)?mcom 1 0 oistt^^eofltdt^B 

1 9lZKt. Z<r>m\ 9(C*iv>T. 151151211 1 t>£L<® 
1 8(CME«t4^tC*iI3|-^>.?5-^ef j-Lt"- «J ' 

[ 0 2 0 1 ]. 0 1 9^^o^f)fiUf HRf 4 0 Ufa. 

HM.'iiisd 1 1 ^>Kig^>»flg^isyspift4 0 dc. &*wim 

ffl^nl-r.?. -f •/ f-4 7 .i . 4 7 <• 6')J(jfMtS6*|^jf;-^ 
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[ 0 2 0 2 ] En*, . H 19 tC^V *T . aH£WffiT3WW 

ffl«offisag»4 o HTtt. ffiaiiai iosi»§4 o b 

OftttftSfflOtt?* -f y f - 4 7 a , 47c O&igfla] 

X4 •yf-iW^aj0»4 9fc:fitJ&§/i6. 
[0203] v?-$rftM$£fi[HlS&4 9(Cli, 

ft-tt LT. ?IE^S$£fM4 1 O^ajai^Scczjfgt 

LT ? ^7.4 >/^-4 5tcgt^$ft^,. 
C 0 2 0 4 ] firajE 1 l OfiUBBsI&4 0 B t |S|«{c . ft 

4 0 H flffi? T a , T c OlSHc . 1 0* 

jgaSfiifcgK:, JSHFTb. Td^Hte. MW. U 
•^•7 A-f >s€*!iO j; ^ # % ' 2 <£l?fi 2 #9313 ft. 
T, 3fc*S*i4, 

[02051 ftlf (o]ffS4 0 H iO©?T b , Td^!" 

dt, «S«ajffl<?)JS!Jt»4 2<?5-rlB3&»ij^Sft4. 
[0 2 0 6] COaaR»4 20flWfcJB^Tci«|SI 

ttifhmnmgtm* 2jiot.x-xjgsi:&4 3 

b, 4 3afc,kt. f ig : f7.'f yf47ai ( 2»ta- 
Xj££i§S4 3 d . 4 3 cSitfltfpX-f vf-4 7 c > 

[0207] 4fc. .hjL-XfflK»4 3a. 4pbOf# 

a+jftic^vf ^- h 4 4 or y- kjb^nxs^ t A - 

X£iJt£4 3 c. 4.3 d OjBMt+jftfc: ^-f #- K 4 4 2> 
*7 V- fc£C, h''jL-XJBiiJtS4 3 a , 

4 3b tfgm&& > VfiFFT at«:li> j&Mffffla 

[ 0 2 0 8 ] * LT . J£Jjifl4 20« : F*ffijWBBE«« 
4 7a. 4 7 c (C . LT «S«8StftttSBI» 

[ 0 2 0 9 ] &*s. m^T.'f vf-4 5<7)7.^ 
fc. m^X-i -/:H7a, 4 7 c<7);^ -/^=f-> IX 

-f tf- K D 470T y - H i: /7 V- Hi: '/ft&34l'& , . 

[02io] imm&. m^Z'Ui'cicmx-^-tx 

olz. k$mWf\0tiBrf-z4 -/4-4 5^ '.t7j .1tfL&.£ 
<:±t(C, jt5iJ,MffllW<7)t£-7-.X-f -/*4 7a. 47 
c// r?r>, ttK>3ft&. jB^&£0Hfti l l l .Sft£'4 
Slzii. m\>lzZii*iW®-Z'7fr-n; 'j K. i-? £ . 7fiE 
M&MJ0)»q?g7-* f •■/•*- 4 7a. 47 c fi\ 

s<:<.(-.4: . v f ... •i-mmiknn i D^AJHSit 
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[0211] ^f74 yf-4 7a. 47 cWvftU)* 

O^fSJ^EtcSo'l^T. W¥-X4 7f4 7a, 47c 
[0212] -f-L-T. 7W -y .^ttfNft£BlsI»4 90»Jf} 

10 r^ yj cfljoai<>/i6. 

[0213] luiEO «t o iZ , H 1 9 0^<7)?gB<7)ftg 
GIR4 0 Htt. 1 1 Ol6St<^ffi^fiiH0»4 0 
B(c^-/f-»#fijaila]»4 9$a»t» C<7)^ai0884 
9<0t*asaj;fr£fflvvc, v^4 5*$<JfPl-|> J: 

7(zfif^Sft5. ^t. -yf-4 57j J r^-yj 

. t«9«A^*tfca«)»fftJ:ot^r{±, Mi±mi ion 

T, 0 1 9 0»60»SSORilig»4 0 HTt . 2 <wt 
?fi(iObi^7:ktn:S4 3 b ; 4 3 d^'Ji^Bfr^il 
20 T, ^^S&*W$fi, 2<WKI2*4ii«8PSrir3&»4, 

[02 143 JtiEOi^t^ mi 9<7>$m<7)Bmxi>. 

»3fcttflrif*«af$>t.4 1 . lyffiH 1 1 <mm<mm.t .. 

PMHC . it^i«»ffl<0*^-f 7f47a, 47cJ 
r ^-7j i:L. ZOm^ZJ -yf-4 7 a, 4 7cOSjfT 

V j k LT , . t a-X«fSS4 3b. 43d £jif &*S[St 
■f S i 3 K LrtrOT. H^X^ -yf-4 7 a.. 4 7c tfJE 
BO #<r«*tc«i . a» @ EWSIB^^ffi fc & 

o . 3tmftiS0^4 o Ho^-tiz? j isi±-rs k*tc, in 

ffiH3 4(c^J:a^*oftII!£lSS2 0lcit^T. t 
i-XffiSi:H^)«Bfttafl$ oCIt **TS T . M?'J 

» ? T^S. 

[ 0 2 1 5 ] i , -XffiCt^)^fr^^fl*<JtUi 
4,iiSOT\ ti-XfficfitSriglSrn.^fc, 
' (c i & 2 &m?foym&2M1-& C fc*'fT* T . 
zft±.Z-£ZZbtfX'ZZ< 

40 [02i6] emu cm&mm mz. 02 o^j: 

mxz^xWM-h. 

[0217] ^onBnomi 1 rmmwmoM&im 

2 0tc*-f. rod 2 Otisv^T. iWtbUl 8*sJ:t^H 
" 1 9KStje , t4SMi'C«m WLT 

t 0 2 18] (12 OCfci . n^WTitSWgjfEfflW 
(EiSPWiM 0 LT'(i. null'.til In. I 9?:>fSUSra4 0 
0. 4 0H>|4ff : i::. JS87Ta. TlitiifiRJc^S 
r '.' n. !gfT:i. Tr.tf.<mz. 'OaW&f. I //H?f52c*il«. 
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tmz. 3g-7-Tb. Td^lSlfCtf, mZlS. 

2 KM.® 2 nwmwt . mimm a o l m&T a . 

[0219] ftiffGlflN 0 LOJffFTa". T bSfilfc, 
7 V v 4l^)ha -XffifiiK 4 3a. 43 

b, 4 3c. 4 3dtfim$ti&.b&iz* ha-Xfifjf 
#54 3 a . 4 3 b Ottttf £2: , t ^-XJgftfM 3 

c, 4 3d*>Stt+j£fcfc. 4<7)T/-K 1( 

[02 2-0 J fiHHg»4 0L«0«H t Tb. TdiZ 

0 1 ftOt^Fx T v f-4 7 .• 4 8 *«tz^$ ri 
S. 

[022 1] }£5t£ 4 2c04g^mff* J €Emi^aj[£]F# 

4 1 Kfft&sfu mEmmtii0^4 1 <7) i ^o^aiai 
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Sfc, ^*-K5 4.b^ffiiSSRb— ^^H44 
<^)S»T«ie I IMffifril t K 5 4 b- 
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[0253] -f-LT, X-f -y ^Hf^ffill]84 9<0«iB 
ai^ti'';, 3t#fi-?^4£0lfS5'3i6 J SI!j$^ ^fctJ 
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b. l£fX-<f -y?-5 2# r^ 7j fc^fc. 3^f;t^5 1 
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S4 3 c ^^KT1S[ I Lc^gSft & . (122 IB), 
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il, g^. b j. — X'J£Ct§54 3 c ^iEfiu I Lc ( tiXX/ I ■ 
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d . b .z-x&ffifM 3 c mmmz. ^x ^ v ^ 5 

2tf . ^yv|, t , iggi^^ bi-Xffii3LS§4 
3 a -f - H 4 4 -» 3 ,U 5 1 -lg-7-X . ••/ + 5 2 
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ft4,. 

«• b .i - 4 3 c OffflSff&k: . ^ .7. •< v -T- 5 
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*/Wf-fcJ: *) s t i-Xffifi£«4 3c, 43a £jf & 
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UmiM^tLX. 1^7>4 8a, 48'ctf 
il?it&&2flh t&lz. m-?X -y f-4 8 a , 4 8c 

o&mfawBfi. x-r vf«f^aiig»4 9fcfi^s. 

[0 2 683 -etr. x^-/"H»#fitajiii»4 9«)«aj 
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IT, 1^-fv^-5 2{ogt^$TT.|,. ^r*5. xSff-f- 

5 2(4 rjj-yj . r^- 7j s*93E"T. 
[02693 it^-T-XW 7 f48a, 4 8 c OX-f v 

fc^C. Ky V v"X^ Q480V-X fcKW> 

y^f^-l'D48<7)7'y-Ki:^y-Kt*^$ 

[02 703 5/0. M^^X^f /yf-S 20X^f -y^ 
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t a-xsessw 3 b ofessrmss i bumtih t s 
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3 b-*^4 K 5 4 b nmS&xmM I LbtfSDft* 

*T4 H- K4 4-t a-X£ii&4 3 d-*^4 30 
K 5 4 b OSSrtfS I . 
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d . t a-X«K84 3 b08Br&fc. «^X-f y f- 5 
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5 2-*3-f;U5 l~^^-H4 4-ta-XJSiji554 
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e . h *-Xffift5S-4 3 h^mSmz. 1&r?-X<i >yf-5 

2 A 1 ' r ^"7 j ics *t, 34>\,5i izmmz iitim&z. 40 

*;Hr~t:J: 0. YAiC-YA 4-"t a-XS6ifl4 3 
d-^^-K5 4b tiEgS I LdrtWi $ . 

T\ ti-XffitfgM 3d*«aS I Ld (fcjrtf Id2) \z 

[0277] _b"# <r>X :> ?:; . |5| 2 3 *>?&SS<?>JBS5fi . 

witam'2 o?.m&':>B&tmmz. 

k . a -f^JiWOTW^-T^ 4 f4Sa,'4S c 


4 0 


^r-(c J: 0 , t A-XKUS4 3 l> . 4 3 d £J(j?&®|2r 
J: 5 (C Ufc«5"C. 1^7^ vf4Sa. 4 S c #JE 

JIWr«^ttt. HECKBSIrfl^ L=li)fSIBz)^k ^ 
9. «ai3B4 0N^?g^tt^i*j±-f4t«{c. IwffiH 

3 4 fcS^ «t a =5:t!E^^{S|I[ing§ 2 0 Kft^T . ba- 

xmrnnmmwmi. zwi izt //t-s t . m^j^ 

[027814* .-b *-XJlHJt»wjBfftWg[«*qqii 

[0279] [ 5f£ 1 4 wmifecOBBcomfc ] <J:I:, 12 

4 Sr#JlL:5r* { ^ , c«JEW©W 1 4 <r>Wik<?)5&m<r>m 

mz^xmm-h. 

[0280] COSMfloSS 1 4<7)HJ|^m B -^^S-|l 
2_4t^f.' CO@2 4t*jV>T, flj£iJI!l8, 19(C 

•fi. 

[ 0 2 8 1 ] H2 4 tcfeV^T . KM-yilST-^tem^ffl^ 
ftSE84 OPtti. tt?Ta." Tbtta»JC«S«$- 

^>S^Oct a^. 2»^fl>233^$zii. 4*, 
. 2 <«Kfi 2 Offiffl^cii . f*fi0f§ 4 0 P C7)^T a . 

[0282] &m®fo4 0 PcOJs^ T b , T d IZMEM 
8S^ailE]K4 1A^$*LT.. 2iWKft.2<0JS : f«E* 1 

ss?Td{c«. «a«iaiffloffiK:»4 2o- 

U'SmffigfflO l naMXXl -7-4 7 , 4 8*WJt-C 

[0 283 ] 4*. ffi0i«4 2.k«^X-f vf-4 8018 
f=s X'J>yx^tfM^4ffl^t^-X}gtaf|4 3a. 4 
3b, 43c. 4 3d^f$fu ta-Xjgfii§|4 3 
a . 4 3 b agflEfrS > . t i-XUajt»4 3 c . 4 3 
d O^^Sk C. ^4 *- K 4 4 COT 7- V- 
H i: *»'-E-itf timm* 'c MZ . ^4 H 4 4 07 

7 - h t jb^t a t f >Bnc mm mm^=Fx ^-^4 

[0284]^- LT, IgMSa 2^r;i^E^f^fiEm^ 
^iHnD5S4 1 igT-7.-f 7 f4 7, 

4 s<^8-JSiHsiigs^. xr-»f-»ft£«!a , ,ig»4 9 cm 
[ 0 2 8 5]- i«5itStf)»flRfw . vx-T-AMvninn 

< C P U ) 6 1 > . y- I- 6 2 > >vJS(t £ ft . f 


4 1 


(22) 


[02 86] ^rA«»0»6-lttt, «EH£Sfcaj 

m»4 1 «ffibj:i^i«ottasas^s v , s i # 

•fScc. ScdA>'l^^. y f."4 7> ' 48lZ*h?ti®& 
9PBIB 6.1 1 s>fflt\ jgifrff tt& JtlW*flffltoSjft< 

[0287] BSC5!|«^-f . y ^-4 7 , 4 8o;w y ^ 1Q 
* h 5 Q47. Q48#ffln £>ft 

fcKW^fcfc, MX-bDV, D48^Ty-Kt^ 

[0288] H+t*h.WiSa-cS5f J: 

3 t, B mmM^ttj v 1-4 7. 4 8 3& f . l ij^l 

[0289] &1g%Zk'mih2ilK®i>rU±. H+fc 

ztizmmmmm s cc .scat* ^ 

7j'£«!!9!ft*.6*ift. £0»»*9Scc..Scd' 
tGBHLT. ■^■rAlgJ»0»6 1 tjt 0. x>f y^ift 

[0 2 9 0] m^-f t>L<tt. HFFXJ v 

f-4 8*^ v f&?k IXVftlMSm b 5 V^X? 
Q47. Q48^ifi«gEt:j:0Kl8$^r. f?i£oj:3&M 30 

7 ; t, L<(i. -yf-4 8<^^«!BbWSKB$*i 

*. m^X^-yf-4 5-; 4 7. 4 8©flJ9*fti.tOI,vc 

«s tttsa*-*. 

[029 1] [Si 5O§gJS<^HS0>«j£] <fcfc. H2 

[029.2] Znmmm 1 5 0^<?»JBoffij££BI . 
2 5t7jcf. d<DH2 5t:feVvC, m$m22ti£Vm 40 
2 4 fc>f«f SffliJ-tttH-oflF^S # LT.-8K9!* 

[ 0 2 9 3 ] H 2 5 ^ jfif )»Jg« . mrai0 2 2 <7)Jfe(6 

[0294] En*, . [2i2 5 <-*n »x . aafcHanaws 
*mmm* oqxu. WTa; Tbiin«t« 

ii. «T-Ta£#ttfe. b a -XJ&J5i;2S4 3bc?)- 
«i:^<f *-F4 4*)7V-Kt*qK«!$Ji4tftf. 
-^y -f K . j ,j^v- |.'tta-X««S.1 3 h 50 


tflwFF 1 0-66251 
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^st^t, t*-^ajt»4 3d*4Htsft 4 

[0 29 5] 4fc; ^-f^-K4 407y-KfcjffPT 
i:<^f^^(C % /Sf ^f"— K 5 4 bcoft y~ bffmZ 

til tst, y<i h 5 4 bcory- wit .x-xjg 

ffi»4 3 b . 4 3 d afl^j&££tt$ft.6 . 
[0296] -eUT. *?^vf-52t. ^#ff-f^ 

-h6 2£tf-LT. ^-f yf-S6fNftffll384 90ffi* 

[0297] ia 2 2 co&mmm o M'i: raab « 

SEI»4 0Q«>»?Ta". Tc«, 

^Ta, TcOH(=v ; ^«ffl«»l-bSPiTj M#HI 
[O2 98]«^0g§4OQO^Tb, Tdfclffitt 

4 3d««aw J S[t < oBlft:tt s «Wfiffi^jB)H|4 2: 

4 7, 4 8tiWB3FI|fc:««$it4;. 
[0299]-etT. ffia»4 2<W^tBE**CBE«£ 
WBEIR4 ltfl»Sfi5i:*fc:, «^>f v ^ 47( 
4 8«*igffiWEE^, x-f ; /f-8!)f^ajlH]g&4 9ictit 

[ 0 3 0 0 ] By£KH2 4'<OfiS0»4 0 P k R«te % 
^7-A$)JffllfiIif&6 1 ttt.- ®E€gE^ttJloi^4 !^ s - 

7f4 7, 48t^^^$^t^t. 
yf*JfHftiBE64 9 fc 2/Xt-AS(I»b»6 i ^ 

[0301] Wm?f-X4 v+A 7 . 4 8<7)XJ 
=Fk,lTli, mtif. H^t^j;-3t, Zti^hni- 
* y**«)tHWS« N 7 ^ Q47, -Q4&WHI, ^il 

t *t. h 5 ^ Q47. 

tKW^tt; ^^-KD47. D4SOry-Kt^ 

x-r v^^t lt t ; «ier. H+t^t-j: a t. ^ 

*lf ^In f-f >*;tOttff^A h 7 ? Q52*fMv> 

[0302] ii^H%^. ia+i:«i«uiitt-cjstj: 


( 

-] 3 

v + 5 2#*r*7j mt$iiZ>. 
. (0303J m.m>'i)m&2iit:i$>'£lz^ mwz 

J -y + 4 7 . t L <ii. fttgffltWffl^tgrT^ -y + 4 8 

tcPisiitT. isAT&mwme uzx x-f 7 f» 

f^asi3H"4 9jWBS&$ii*. 
[03 04] lfX>f7f4 7. t>L<ti. tf^U y 

Q47. Q48£S^fci *)««■$ *vC* iifi&*>j: 5 *rfg 
74 v+i&f£&ffi[£l£&4 9£j: 
0. ^"Tl-f^OSg^t^EfcS^V^T. tf ^-f »/f 4 
7 . L < Ut . HI? 7 4 y + 48 <?3JS»«JB*<»ffi $ fl 

[0 3 0 5 •] -f-LT, •yf-8MpaaJS»4 9^ffi 

. r *>j • r*7j *»05S-f. WP-X-f y+47. 4 
. 8 ; 5 2«>$j98Ufc:-3ivcut, SWCBJW"*.. 20 
[0306] [* 1 4 omm<7)&®<V®ft] KlZ, 02 
6 £ t L$r#£> , 02 4 a£jgO7ftS05ftHra& 

[ 0 3 0 7 ] 02 6<7)3cM&m%!:Wl~- +y 1 0 0 £fc 
^Tli', £ "f . At v7 1 0 1 - 1 0 4 COS^MS^H 
ftZtl. LfrZik. XT7.T1 0 5—1 
#£?T§*i.S. &:fe\ 7-r>y 7*1 0 4^r<Oi:jiMS 
fc. x-f -yri 0 5*^i0iJMlh^^: s 
BU £iJ0 8,11. 16 iZ^cfX o s5rB*ja0MH»4 6 <7)B# 
5E^r46{ZffiS-rS. JIS^W^JfALTkJ: 30 
V\ ■ 

[ 0 3 0 S ] tiBUnXrv 7* 1 0 1 T\ mEmiH^ffilal 
SS 4 1 *6aftffiflre S y C i 0 . 2 JfclEft 2 *>«E** 
•#tt*fU&<9X+ ; yT10 2T'{;t 2<^^2<7)I&E 

5§3attcfflS-f5 . 4.3V (/-fe^) fcRJtSfi*. 
X-f ■/ 7 1 0 2 T\ 2 2 <>>1EffiM9rjai i 9 ffiv * 
*§-&tt. *7vy7"10 1fc-j5!->t. 2<«Eift2*>«£E+ 

C030 9] 7ry7"10 2T\ T&MM.2<r>% 
V£im%m)±X'h Mixrv7'l 0 3(zii 
A. e?iU-f y+ • tf7.flKrtfaiSii.*. EU*>. 

[0310] JX^r-/7'1'04t*<i. iS^jT.-f -y+// 

Mt. -S-7-*4 -y + 4 TWJBTBnfiH-m'JiUn:'. 7-f -y ' 
+$!>rm , l!Pilif&4 KM* 4 y + 

A'-iKTSt: ?f7. >^->,*:^f>{i. 7;? -/7 l o i f/j 


^Rflfl 0-062 5 1 

4 4 

'•> T . 2 &'?gf|fc 2 JO^Jf-f x y 7 > . iVRU f •'•/ ^-ojft 

[03 1 1 ] ifc. ^r^h7>>X.?Q47A\ 
iiStcJ: 0 imZtlX . »^J> t- 9 . 7,-r -y 7-104 
TiS?ij7 4 •y-7-A f Jf^(c r^7j fcfo =5:^^(1. #. 
■#'W^f7710 5lCii//C\ M5i]7^ -yf- • 

$ rl S . E|I*> . MWI^tC J: 0 7 s - h 6 2 #GB 
C£7)7-'-h6 2*r®tT i 7-f-y^^'f^ffiE 
K4 9^ttajaj*#«*&$ftT. MJI^X-f yf-4 5 

&£V2Km\>2frt,<vig%Ltft *-x mm). 4 3 

[0312] -elr; «ggA ? 2^®ffi2*^Sh.a}/oc: 
icff i \ <J:o7f ^7\o en xx/xf v 7 1 0 7 
T. 2<Wifl!>20l8E«fflfcJ:l^«Ef-x -y 7AmS£J? 

[0313] 7.x -y 7*1 0 7X\ 2<»KB2t?)«E*W 

^ajft^-s i (cso'^r. 2<j:m?fe(iJ^fc ^-X4 3 

b , 4 3 d dWL^^A^fiM$ii§ . 
[0314] ^LX. 2<^M.im^^-X43b, 4 

3 d^trsmmtx^^m^ii. x T -y7io5izm 

0 . fT^i 0 tC LT . t A-7T4 3 b , 4 3 d^Ji^ 

tfcOSI, Xf771 0 5-1 0 8O*ia#S0S$iI, 
h a-X4 3 b . 4 3 d*<J®<J^if LT . 5ESSg^S§ 

[0315] i/t, MJlJ^T.-f >yf-4 52r;itT, € 

SS^SEfiaj ItlzX*). 2 2 <oagT*^ffi*«T*f 
->T . 7f v7 1 0 7X\ m&tKi 0 fcfl£< 

2 ^^2<7)5S3Em^A < -|D»m$il^<l fc 
ir^rO. T.x-yT-1 0 9bzWrtlX. M?'Jx-f yf- • * 
7f§^**aj§ns. EP*>, $'Jffllfi#(Cj:97 f -h6 2^ 

K!@:$iu 7W vf-»ff«iajig»4 9ottasai^MfiEff' 

S/IT, m\Wr*4 7f4 5s>' r^ 7 j >y>'Q^ ti 
>100^7t5 . 

[0316] ±aoftgEsaa;p- f > i o o zmftz 

■2 1 12 X ') . 0 2 4 <?)fS«[<?3JBffi<7)fiUB|3I8 4 0 P T 

7+4 7. 4S$r r^7j t L, ClOfK'^X'f -y+4 
7 . 4 8C)^a^//7>^ 7+16^^1384 9{ZioT 

miztitimittz*)*. mmmmvn.TAj y+4 5 

cU. t jL-Xffifi[S4 3b. 43d m. 
Kfflm-Z<?>X\ H=rX^ -y+4 7 . 4 S7; f I^'^i§^ 

t-ti . ^*«ii^to«iBWP»t:siwain*rarflg ■; 

. (r-l.*ls]84 0 P«->3c£tt#ffi) |-.t^ >fJ»-(C. jjtfaj 
0 3 4 {;: -7; U-..t ZVmvMisma 2 0 i:;Jt^r . t a 
- rH£«!^f^l«tg«t<iS-«l^^ .1 1 if>X'% X . J£5'I.Tii| 


(24) 


4 5 

(C J: 4 2 %ttt^)9&£$BI8-4- -5 £ £ #T"£ T . 

trt±s**ii*»if»s. ; . . . - 
( 6 3 1 8 ] • [as 1 4 ^teojBasoiifeofiiff ] 

H2 7£.i,f3§8L&#4,. 02 4c7)HM^Sc7)ffic7)5E 

[ o 3 i 9 ] H2 i^mumm^-i-y 1 1 1 te&. 

^Xit.ff^ ^f771 1 1-^1_14^)15>BS1*9I 10 
fr£fl, L#*i>i&. Xf771 15-1 1 9<7)&Wm 

te. iiS^*>^$-#ALTt>J:V\ ■ 
[0320] M^XryT 1 1 1 TV mJ±W.ffl&£® 

m&zti. &<7)xt-v7i i 2-e«s 2<^?a2omE 
«?wtfc«sf*;4.' 2v (/-t^j fcsjtsfc.*.'- 20 

. «£«t; xt;->ti i i ten^r; 2<^62<ottE^ 

[0321] tfz. Xf-yTl 12X\ 2&®ft20lg 

TOiCtttis^; assttxWri 1.3 tea' 

-f ;yf-4 7te$iJfflIft-f-Scc*<^$fiS. |S]B#fc\ x-f 
-/f SM£&ajlEl&4 9j&*g$&£it£. • 

[0322] &<r>xf- v r 1 1 4 T-t2. aewx-f ? 

IE$te fc & o tifi^frtfmmz tih . <t« 30 

a, m^x-r yf. 4 T'oJB^isnBEsttajLfc. x-r -y 

f-SM^aj084 9 j&»4>*>ffi«teas^< . I»U • 
fflSC r*7 j t%r»t:m&(^ Xf vXl 1 1 izm 
->X S 2d^&2cr>WKl-xv?t<mPM -y^KM .' 

[0323] £tz. WmSk hyy-JX^QAW. 
S*te«k 9«*§ft.T. m&tfBb**), Xf»/7*1 14 

vmmwrvri i 5£ma,x\. tmMv+ ; *y 

■l&tVitiZtlZ. Wh. WWmiz£r)y-Y6 2ti*ffl 40 
^§ils CL^'- K 6 2 Srjffl tX. X4 y fjfrffttffiB 

84 9 wmaiimtf&tix . M^-f 7f4 5 

tii:lX2»^?a2*»^;1giR[3i<ti-X (ffitffcg) 4 3 
a^4 3dC^i&tf>&. 

[03 24] ^WJtTmM2frt> : ffl\'&tzZ. 
tlZif\\ frvXr yy-i i OJj-to^-f yTl 1 7 
T\ 2;^H!l2«1gE^;i:>. ^c7)1gEj!;«mU±T' 


JffffFFl 0-.6 62 51 
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tfHSSfciSteffiS^ 4. 5 V. (/-fe/U) teffctSft . 

•ff+AV ( = 0. 3V) &±Vg>&irt§i>*)*i£$ 
tZZbbX'ZZ. 

( 0 3 2 5 ] *f . y 7 1 1 7 T\ 2 2 c^E^J 

' S&ifWS i teS^^T. 2»«fftfig*>bi--X4 3 
b . 4 3 d^«L^*^*^J§r$^§ .• 
[0 3 26] -eLT. 2&©ftMOtjL--X4 3b. 4 
3<li(f4««KLt:v»«rVt»^«. xf77li 5teM 
0. Bij^9i3teLT. hjL-X4 3 b, 4 3 djW®&' 

.^COISI. AfyTl l 5~1 1 8<Qjm&m>?g:%ti^: 
t i-X4 3b. 43d j^KMIK LT . ■ 
■3W^tjgBfS*iTA»6.-;if--f->'i 1 OHWf&i. 
[03 27] *JW?X^»f-4 5 3&3itt."i 

^m*^._>tei: 0. 2««ai'2«MfT«B&n^ 

*^«8r6-tett, 2<j:©fi2£7)^Jg05®E€*t^j& t -JSF 
SfftS^CtksfirO'.. Xr-yXl'i 9lzW<fVX : : ' M 

0^*-h6 2#BWSfts *4 •y>i6f^a50S4 9<0 
tt{fiai*A«3g|!if$fiT, J0f)m?x^ vf-4 5^' r^- ; 
^ j t^O. tA-X^aEfi^TOK^gfej&qggif^^ • 
Z>. % LX , tl-i-y 110 tffk7-?Z> . 
[0328] Jh&o&g»i'-f-^i 1 0 -kfgrth 
Z b tei -9 T t . 02 4 <7)^*6<7)^E^«|g|HlgS4 0 P 
"Cti, B-j^«k ^ 5r^^S;l^^> 1 0 0 

[ 0 3 2 9 ] "ess 1 4 <?>m!&<mm<hi&<7>®m <Jcte, 

02 8 S- L^4> . M2 4 <omm<7)&M0M<7)& 

[ 0 3 3 0 ] m2 8<n%m%mmsmj\^i-> 1 2 1 tz 

ti^Xii, 4-f. Xf-»/7 , 121~i24<oa5(fi!!Ul^ 
$mZti. Xf7ri2 5-12 90MJIM 

[0331] ft3Jw>xryXT2 1 t\ mi±ms^jfiisi • • 

»4 1*»4>OttajiifSiteJ:'j. 2^jfe2<0tS[^ ' 
MJSi'u <J:OXrvX12 2T-«, 2iWKft2««gK 

^±5in^(cffi^-f 1. OCtetft^S^. Xr 
vXl 2 2t\ 2<«S?620«8£3^{l« 4 f«)fil^ 
Xr v7*l 2 lteM^T. 2<fc©620€gEf-x-7 

[03 32] £tz.XT"/Tl 22X\ 2Wmk2<r> l & 
%.tfmmilkX'f>Z,%r£. ««ttXfvTl 2 3«=» 
A. i!^A -f - 7ti4?//H.i$ii.7>. fin*,. . 
■^ "•^4 7(C[riWt^Scc*<et^$iLi. |SjH$(-. 7^ 


(25) 


C 


4 7 

C03 3 3] ^f-/7 1 2 4T'li. it^lx-f •/ 

tt, S^px-f y-7-4 7<7).^R5i^J±5-^tUL^\ .x-f ••/ 
■HWIM*ail3R4 9*»4>*>ffi«fc:B-?<. OT^x* «,f- 
tfjESTC r^7j fc^rofeiS^i, x-f /71 2 1 (cM 
-5 X . 2 fcUfcrft 2 OUESf-x -/ ? > . E?'l X 4 y f*M& 
ft^x>/7fc#$ar,£$ilS. 
C 0 3 3 4 ] 2 at . WfctoSk byyiSx? Q47/A &tg 
ffi<c«tD8S«Sft.T. JSfg:RS&U:$r>K X-f -y 71 2 4 

^Jffll^f'/ri 2 5Cj1/Ct;\ MSU-f ••/■?- • 

}&w f ies'fi4 . mimtz x o n 6 2 aw 
^<7)7-'-h6 2^iitr. ^-r vf-ufHJiasDa 

&4 9 0&ffi&7J#i*&$7lT. £7Mt*X-f 5 

r ^>j z\<r>H -yf-4 5SiItT. 

*JJ:O f 2<«Kft2*»^««866«t : a-X («fit») 4 3 
a ~4 3 d t;gn fi,*^ |> , 

C0335] (XcOXf »7 126 X'\t. 2Mfill^)h 
*-X4 3b. 43 dtiumLtzti^frbmWZtlh, 

[ 0 3 3 6 ] 4 LT . 2<WKfifl*0-t i-X4 3 b , 4 
3 d ^fjgfflf LT V vjrv ^{± s Xf-y712 5tl 
0 x luxEOJ: 3 c LTs t x-X4 3 b , 4 SdffffiiX 

mix. %mmmr£mt).&£x\ mumssv 

h, -e'LT. t^-X4 3b. A3dmm^mix. . 

nfirj£mmmizmiztixfrt>. jv-^-vi 2 tarn 

[03 37] ±M<7$m.%£kWm)\r-1-> 1 2 O.SrH 
^•t^ZtlzX->Xi>. H 2 4 coHSfr^jgofi^iajsg 


W»H* 1 0-0025 1 


4 8 


T . 2 iJctg>|!! 2 cOtgJEfc J: t,<1gj£«)*- x -y 7 0 jg $ 

[ 0 3 4 2 ] i.fz . X r •/ T 1 3 2 X\ 2 JWSft 2 
t<««S»^(iiWJL-CS>&^. «®±xf v 

T-i 3 3 tea*, iE?'ix-f 7 f- . *7}wass*is. 

BPo, m?xw -yf-4 7fcfflWl*Scc#fRfc3*i4. 
[0343] &<7)Xf ?r 1 3 4 ni, S^Jx-f y^tf 

io «. m^x-f -y f-4 7 wnancE^a! u^. x-r >y 

tflEftlz r^ 7j fcfcofcUtett, Xx-yTl 3 1KM 
->T, 2 ft^h 2 <0£Ei3 i iflsato* i 7 ?t, dORJ 

[0 344] m^^h7>S/'X^Q47A\ 
ffitiOKWSft-C. 3JBl«!l8fc*0, Xt*71 34 

x<m\M v+imrnz cib»>i^ii m 

Pmmox-T-yTl 3 5(CJ^T\ M^iJX-f -yf- • *y 

20 C<07"'-h6 2>iitT< X>f -yf-Uf^ailHl 

S&4 9 O^ffliBTJ*^^ fix s .mUrtx 4-y?4 5 
tf d^OX'f -yf-4 5^iitT, flKRi 

*Jj:tX2?WBI2*»^'tf3«a&6«ba-X (fiSES) 4 3 

[ o 3 4 5 ] -e lt , «sa« 2 <xmm 2 *> ^^xiij^ c 

fcfctfK ^f-/71 3 6tJ i^XrvTl 3 7 

3b. 43d <7)mmmtz&m% 2 *amm 2<nm-mzn 


[0338] [mi 4 <7)mk<mm.0M<?>mm ftiz . 
0 2 9 s t #B3 1 1'*^ , ' 11 2 4 <r>m§.<7>mm.<r>m(r)% 
n&mmmz^xwpnth . 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. & 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION — — ~_ _ _ _ ____ 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the suitable protective 

device of a rechargeable battery for the cell pack of a video camera etc 
[0002] 

.[Descriptions the Prior Art] Conventionally, as power of portable small electronic equipment 
although the Ni-Cd battery was common, the nickel and the-hydrogen battery, and the lithium i'on 
battery with a still high energy density of high capacity and a high-energy density came to be used 
more. 

[0003] This ; lithium ion battery has nominal voltage 3 times as high as 3.6V and nominal-voltage 
1.2V of a Ni-Cd battery, or nickel and a hydrogen battery, and its cycle life of charge and discharge 
of twice 0 " 8 ^ ^ ° f m ° re timeS 0f a Ni " Cd battef y> or nickel 211(1 a hydrogen battery 
[0004] At the time of charge of the above rechargeable batteries, and use (electric discharge) in 
a i f t0 P reyent 3X1 overcu rrent and an overvoltage, a protection network is used in many cases 
Although the conventional protection network is divided roughly into a tandem type which is shown 
in drawing 31 , and a parallel connected type which is shown in the drawing 32 and the drawing 33 
as shown in drawing 34 , it also has the serial-parallel type protection network which combined the ' 
tandem type and the parallel connected type. 

[0005] In protection network 10S of a tandem type which is shown in drawing 31 , while the power 
• for charge 1 is connected among terminals Ta and Tc at the time of charge, a rechargeable battery 2 
like a lithium ion battery is connected and charged among terminals Tb and Td. Moreover at the 
time of use of a rechargeable battery 2, among the terminals Ta and Tc of protection network 10S it 
changes to the power for charge 1, a load circuit (illustration is omitted) is connected, and the current 
from a rechargeable battery 2 is supplied. 

[0006] While the voltage current detector 11 is connected to the terminals Tb and Td of protection 

™Tta f terminal l 0 ? 86 ° f a reehar S eabIe battery 2 is supplied, among the terminals Tc 

and Td used as the current path of protection network 10S, the resistor 12 for a current detection and 
the object for charge protection and one pair of electronic switches 13 and 14 for electric discharge 
protection are connected in series... ' * 

[0007] And the terminal voltage of a resistor 12 is supplied to the voltage current detector 1 1 and 
while the orientation and the size of a current which flow a resistor 12 are detected, one pair of 
detection outputs Sec and Scd of the voltage current detector 1 1 are supplied to electronic switches 
1 J and 14 as a control signal, respectively. 

[0008] As shown inEQ-A in drawing, while the field-effect transistors Q13 and 014 of n channels 
are used as a switching device of each electronic switches 13 and 14, respectively, for example, the 
anode and cathode of diodes D13 and D14 are connected to the source and the drain of each field- 
erfect transistors Ql 3 and Q 14. . -. 

[0009] And an electronic switch 13 and the electronic switch 14 are connected with the sense which 
tte .cathode of diodes D13 and D14 adjoins protection network 10S while the drain of each field- 
effect transistor Ql 3 and Ql 4 adjoins, ........ 

jOOlO] In addition, field-effect transistors Q13 and Q 14 decide that it can draw as shown in EQ-B in 


r 
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S field - £ffeC ' tranSi5,0r is drawn in «* drawing of this application as shown in EQ-B 
[001 1 J As a solid line shows electronic switches 1 1 anH \a ail ^ • 
aremade into "ON" status and an overcurT «c' is daectd'a * IKuSc* *" 
discharge, as any of electronic switches 13 and 14 or one side shows with * H a tS>H . ,. 
drawing, it is switched to "OFF" status by any of conZ signal S^c and Scd o^nn ^ °Tu 
current path of charge or electric discharge is intercepted ' ^ ^ 1,16 

[0012] On the other hand, in protection network 1 OP of a rwailpi rrmr^+^ t . , 

, while the power for charge 1 is ^c^JZ^ZsrtlijT^^Z 
charge, a rechargeable battery 2 like a lithium ion banerW™orm™ted Lf ch^LL ° f , 

Tb*n«U Moreover, a. the time of use of a rechargeS ane™ ^X^?tZ^ 
of protection network 10P, it changes to the power for charee 1 a load eS S , 

ShSyss- •? d *• cumnt from a rechargeabfe "aS^ippS (,Ilustratlon ,s on,itted) 

IUU13J While the voltage current detector 1 1 is connected to the terminal* tu^ata * 
nejvork 10P and the terminal voltage of a rechargXbatte^V SSbTc 
and Td of protection network 10P, the resistor 12 for a currenTdetection is c£^Zd*T^ 
terminal voltage of a resistor 12 is supplied at the voltage current detector 1 1 ■ 
tooi-fj Ana among the terminals Ta and Tb of protection network 10P, while fuses 15a and 1 Sh ar, 

[0015] When it is set to "OFF" as [ show / a solid line / all over drawing 1 in a usual case and a„ 
overcurrent etc. is detected, an electronic switch 16 is switched to "ON" st^.t hv L f 7 ™ , 
Sep, as a dashed line shows all over drawing. S by ^ contro1 s, S nal 

[00 1 6] Thereby, at the time of charge, a current flows at both the fuses 1 5a and i<k .„ j , «. .• 
of electric discharge, a current flows to fuse 15b by the sidTofTrSeabfe ll^f, ! ^ 

mtercepted at it. And an electronic switch 16 returns to "OFF" status a , lsc <WBe is 

Si^edit^am" 8 ^ * — drecriner 

L°S»0^ n h^ \°? t ? f • when * a'case usual in an electronic switch 16 it 

issetto OFF as [show /a solid lme/ all over drawing] and an overcurrent etc isdetectS ««! 

S£S? ^ t° WS H ° Ver dr r ng ' k is Switched t0 B °N" status by 35 3 • 

[0022] That is, while the voltage current detector 21 is connected to the terminals Tb and Td nf * 
protection network 20 and the terminal voltage of a rechargeable battel 2^™.^ . I 

for charge protection and one pair of electronic switches 2 and 24 fn^Lv ? ? ' ^ ° bjCCt ' 
are connected in series. And the terminal v^f^/S "^C" i * 
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current detector 2 1, one pair of detection outputs Sec and Scd of the voltage current detector 21 are 
supplied to electronic switches 23 and 24 as a control signal, respectively. 
[0023] Moreover, among the terminals Ta and Tb of a protection network 20, while fuses 25a and 
2:>b are inserted in series, between the connection middle point of fuses 25a and 25b, and terminal 
Tc, an electronic switch 26 is connected and another detection output Sep of the voltage current 
detector 21 is supplied as a control signal at this electronic switch 26. 
• [0024] Although illustration is omitted, while the field-effect transistor of n channels is similarly 
used with having been shown in the pre- release _ofdrawing_3 1 as a switching device of the in-series 
electronic switches 23 and 24, respectively, the anode and cathode of diode are connected to the 
source and the drain of each field-effect transistor. Moreover, both the electronic switches 23 and 24 
are connected, with the sense which the cathode of diode adj oins, for example, while the drain of 
each field-effect transistor adjoins. 

[0025] In the protection network 20 of drawing 34 , as a solid line shows all over drawing 
respectively, while the electronic switches 23 and 24 for an in-series control are made into "ON" 
status in a usual case, the electronic switch 26 for parallel controls is made into "OFF" status 
[0026] At the time of charge or electric discharge, when an overcurrent etc. is detected as a dashed 
line shows all over drawing, respectively, any of electronic switches 23 and 24 or one side is 
switched to "OFF status by any of control signals Sec and Scd, or one side, and the current path of 
charge or electric discharge is intercepted. . 
[0027] Furthermore, by the control signal Sep, when the field-effect transistor as a switching device 
is destroyed and any of the electronic switches 23 and 24 for an in-series control or one side which 
should be turned off' changes into the shunt status, the electronic switch 26 for parallel controls is 
switched to "ON" status, as a dashed line shows all over drawing. 

[0028] Thereby, like protection network 10P shown in the pre- release of drawing 37 a t least one 

side of fuses 25a and 25b is ****ed, and the current path of charge or electric discharge is 

intercepted certainly. And an electronic switch 26 returns to "OFF" status 

[0029] In addition, when a rechargeable battery 2 is alithium ion battery, as the property of the 

power for charge 1 is shown in drawing 35 , in [ in early stages of charge ] 30 minutes, the boosting 

charge by the charging current of 1C (rate of 1 time) charges to about 50% of cell capacity and itis 

henceforth charged 1 00% by it, by the constant-potential charge over 2 hours 

[0030] Moreover as ; for the value of the current of 1C, in 1200mAh, the capacity of a rechargeable 

battery 2 is set to 1200mA. And the charging current in a constant-potential charge term is ' 

automatically dwindled with the property of a cell 

[0031] "... ., . 

[Problem(s) to be Solved by the Invention] however, in the protection network 1 0 of the 
conventional tandem type which is shown in the pre- release of drawing 31 For example, when the 
field-effect transistors Q13 and Q14 as a switching device are destroyed by the overcurrent and it 
changes into the shunt status by it The connection status of the power for charge 1 or the load 3 and 
the rechargeable battery 2 will be maintained, charge or electric discharge of a rechargeable battery 2 

L^7f CUITent StatUS W1 " bC C ° ntinUed ' ^ ^ was a P roblem rf sk was nonavoidable. 
[003.2] Moreover, in protection network 10P of the conventional parallel connected type which is 

hkeTr I** r ^T^V l' * ° rder t0 **** a fose while - eSe current 

nrnlt ^ ^chargeable battery 2 corresponding to this **** current, there was a 

problem that an electronic switch 16 became large-sized. 

[0033] And in protection network 10Q of the conventional parallel connected type which is shown in 
Ae pre- re^tow^ , in order to use 15t of thermal fuses, and the resiLs 17a and 17^ 
heating, while the cost went up, there was a problem that the variation in a value of a **** current 
like 1.5C was large, for example. 

[0034] Furthermore, the serial-parallel type protection network 20 shown in the pre- release of 
gw^H had the problem that a setup.of a detection voltage became difficult while&e^ol 
became difficult in addition to tiie trouble of protection network 10P of the above parallel connected 
types. For example, when the electronic switch 26 for parallel controls is "turned on" and can 

m S? F¥ y eIe 1 ctr S i ?/ witches 2 3 and 24 before the electronic switches 23 and 24 for an - 
in-senes control are "turned off if the parallel detection . voltage which should be detected laterat the 
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time of charge is selected more highly than the in-series detection voltage which should be detected 
previously fuses 25a and 25b will Therefore, when a protection network 20 is built in a ce f 
Smi It T e im P oss,b,e ? use ^ P ack Md, so to speak, the safety of a cell pack will fall 
[0035] In view of such a point, the purpose of this 1 st invention is in the place which offers the ' 
protective device of a rechargeable battery which can suppress a necessary fuse **** current 
Moreover the purpose of this 2nd invention is in the place which offers the protective device of a 
rechargeab e battery which can operate the electronic switch for the object for an in-series control 
and parallel controls in the necessary sequence wniroi, 
[0036] 

[Means for Solving the Problem] In order to solve the aforementioned technical probrem the 
protective device of the rechargeable battery by this 1st invention The fuse means inserted in one 

T' nt ^ l 0rmeCted t0 deCtr0de 0f ** Positive/negative of a rechargeable 
battery, The normally open switch means connected in parallel between misuse means and another 
side of one pair of current paths, In the protective device of the rechargeable battery which is 
equipped with a detection means to detect the voltage and current of a rechargeable battery closes a 
normally open switch means by the detection output of this detection means, and was made to **** a 
fuse means While the series connection of two or more pieces of a fuse is carried out, a fuse grouo is 
formed and two or more fuse groups are connected in parallel While the resistance of at least one 
piece of a fuse and other pieces of a fuse is changed in size, a fuse means is formed and between the 
connection middle points of each pieces of two or more of a fuse of two or more fuse groupTis 
connected by the predetermined connection means It is characterized by connecting a normally open 

of cu^entS etWeen COimeCti0n P ° int ° fthe fUSe gr ° UP ' Side ° f ™ ^ 

[0037] Moreover, the protective device of the rechargeable battery by this 2nd invention The fuse 
means inserted m one side of one pair of current paths connected to the electrode of the 
positive/neganve of a rechargeable battery, The normally open switch means connected in parallel 
between this fuse means and another side of one pair of current paths, While it has the normally 

SSlr 5 T? ^ ^5 r P3k ° f ClUTent ? aths ' «* a detection me ^ to detect 
uie^voltage and current of a rechargeable battery and a.normally closed switch means is opened 

according to the detection output of this detection means While the end of the 2nd piece of a fiise is ' 

connected to the end of the lstpieceof a ruse inserted in one side of one pair of current ?StaTfl2 

~! C ^ ° f±Q reCh ^ g f b !f batt ^ which a normally open switch meSfS^?? 
made to a fuse means While the resistance of the 1st and 2nd pieces of a fuse is changed in 

th?;^f me ^ S 18 f0rmed ^ 6aCh 0th£r end 0fthe lst md 2nd P ieces of a is connected by 
end of £ W 0 °TT ° n ^ A u normaI1 ^ °P en switch means is connected between the o&er 
establ^ni * and . another side of one P^ of current paths, and it is characterized^ 

establishing a time difference settmg means to set up necessary time difference, betweerfopening of 
a nonnally closed switch means according to the detection output of a detection means, XSg 
of a normally open switch means. ^^uwusmg 
[0038] 

[Embodiments of me Invention] 

The gestalt. of operation of the 1st of the protective device of the rechargeable battery by this 
invention is explained below [the gestalt of the 1st operation], referring to drawir^Aiew 4 The 

%fi$TT ° f *? 1St ° f gestalt of operation of *** isshov^nd^ingl ' . 

[0039] In drawing 1 , it connects directly, and at the time of charge, among terminals Tb and Td a 
rechargeable battery 2 like a lithium ion battery is connected, and the tennLlT^tdTb^f 
protection network 30 of a parallel connected type are charged, while the power forXge 1 fa 
connected among terminals 1 a and Tc. Moreover, at the time of use of a rechargeable battery 2 

f* d Tc of a protection network 30, it changes to the power forest a 

• upPl ^ 

[0040] while the voltage current detector 3 1 is connected to the terminals Tb and Td of a protection 
network 30 and the terminal, voltage of a rechargeable battery 2 is supplied - the resistor 32 for a 
current detection in between .the terminals Tc and Td of a protection network 30? and foux Le 
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overcurrent etc. is detected, an electronic switch 35 is switched 3 i, 1?. TZ. Md 3,1 
Sep, as a dashed line showsall over drawing. I add mTb a swkhL £ 'J""'' 01 5ig " al 

• swteh 35, a silicon co„h-„lled rectifier (SCR) is SdS exa^e 8 ""*" ° f " eleCtr0nk . 

Segra^^^ 

resistors 33b and 33d is connected to the shlne ofT"V" chl^ " corres P ondi »8 '° <he fuse 

terminals Th and Tj, respectively. P between a termmal Tk and the 

[0045] Moreover, to drawinp 2B , five terminals Tm Tn Tn t it 

edges on both sides o^j^aled-circSSe BB L L "mjen^ 8 ^ ■ t0n " " y "* 
respeenvely corresponding to the ruse resistors 33a and 33c^- a tenS^l^nd T v, • 

SyX^ 
ml^^ 

SSSSrS m^SalTatT^^ ^ '° f " 
and increases rapidly will be used On the^th^w S, -'? Ve which * n°^=ar 

given aboutlh^oftleS 

and lL m» ' "T, Ka ' Kb ' Rc > 311(1 Rd shall express each fuse resistors 33a 33h TV 

and 33d, Moreover, each resistance R33a, R33b R33c an<f RTM i* ptjo -t>« «^' J ' 3c ' 
is set up so that it may be set to R33b =2ohm R33a =R33c =R33d =4ohm.; It 

[0049] On condition that a a protection operation of a protection network 30 is as follows in 

f An^? M ""l^ CUrtent Id mi ^ cumnl '* ("fe to drawinp 4 B) 
KJO^O? Wifh^t, 0 ^ p reprms at "OFF" (illustration is omitted). 

overcurrent etc. ■-. . a rechargeable battery 2 is protected from an 
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[0051] In addition, the **** current of the first resistor Rb is set for example, to 1 5C and the **** ' 
current of a. resistor Rd is set for example, to 1.0C. At the time of**** of the' first resistor Rb the 
upper numerical example and the value of each **** current do not correspond to alignment by the 
grounds, such as being accompanied by instant fall of terminal voltage, with the electric discharge 
property- of a rechargeable battery 2. " 

[0052] Moreover, at the time of charge, the current from the power for charge 1 is added to a current 
from a rechargeable battery 2, like ****, resistors Rb and Rd are ****ed and a rechargeable batterv ' 
2 is protected from an overcurrent etc. 

[0053] And it is not necessary to make it come further, when resistors Rb and Rd ****ed 
successively to **** resistors Ra and Rc. 

[0054] but a setup of each fuse resistors [ 33a-33d ] resistance R33a - R3 3d - when an electronic 
switch 35 is switched to "ON" status by how, by it ; a current Id may not flow in the path of the diode 
34 and the resistor Rd [ some ] In this case, it originates in the variation in resistors Ra Rc and Rd 

^ y J?l 0r f piece> for exam P le > resistor Ra > or ^ resistor Rc ****s by the current la, and a resistor 
Rd ****s by the current Id after that.. ' . ' ' 

[0055] With the gestalt of operation of drawing 1 , in the predetermined sequence, since two or more 
one fuse resistor 33a-33d is ****ed at a time, compared with conventional protection network 10P 
which are shown in the pre- release of drawing 32 , it can hold down the **** current value of a fuse 
resistor, and can make current capacity of an electronic switch 35 small 

- [ °2**i^ 0re0Ver ' SinCC ±Q **** CUrrent value of a fose resistor is held down, in case a fuse resistor 
is ed, generation of heat of the rechargeable battery by the excessive current can be avoided 
and safety can be raised. ' 

E? 5 ?, Two m6re fose resistors md one diode may be added, and although four fuse resistors 33a, 
33b, 33c, and 33d were used, as shown in drawing^ , the resistors Ra-Rf corresponding to six fuse 
resistors and two diodes 34a and 34b may constitute from the above gestalt of operation of drawing 1 
m multi-stage. It can **** two or more one fuse resistors at a time like **** by setting up the value ^ 
. of each resistors Ra-Rf suitably also in this case. • 
[0058] The gestalt of implementation of the 2nd of this invention is explained, referring to' rthe 
gestalt of the 2nd operation] next the drawing 6 , and the drawing 7 . The configuration of the 2nd of 
the gestalt of operation of this invention is shown in drawing 6 . In this drawing 6 , the same sign is 
given to the fraction corresponding to the pre- release of drawing 1 , and an explanation is omitted in 
part. ■•■ : ... , •- . ■ . . » 

[0059] As the 2nd electronic switch 35b and time constant circuit 36 for parallel controls were added 
to the protection network 30, protection network 30D of the gestalt of operauon'of drawing 6 
consists of a protection network 30 of the gestalt of implementation of the pre- reJeaseM^winel 
while diode 34 is removed. In addition, in connection with an addition of 2nd electronic switch 35b ' 
tne sign of the 1 st electronic switch.for parallel controls is changed into "3 5a" from "35 " 
[0060] That is, in drawing 6 , among terminals Ta and Tc, at the time of charge, while the power for 
charge 1 is connected, among terminals Tb and Td, a rechargeable battery 2 like a lithium ion battery 
is connected, and it charges by protection network 30D of a parallel connected type. Moreover, at the 
time of use of a rechargeable battery 2, among terminals Ta and Tc, it changes to the power for 
charge 1, a load circuit (illustration is omitted) is connected, and a current is supplied from a 
rechargeable battery 2. • . 

[0061] While the voltage current detector 3 1 is connected to the terminals Tb and Td of protection 
S TH Tf and t th t etermi ^ al voyage of a rechargeable battery 2 is supplied, among the terminals 
Tc and Td of protection network 30D 33d is connected in series 33 c 33 b 33 a. the resistor 32 for a 
current detection, and four fuse resistors of bridge-like connection between the connection middle 
Point of the fuse resistors 33a and 33b and terminal Ta While 1st electronic switch 35a is connected, 
2nd electronic switch 35b is connected berween the fuse resistors £ 33c and 33d ] connection middle 
point and terminal Tb. * *,•«■.. 

[ °5f ]?"} * C - erminal VO i ta8e ,°{ a resistor 32 is su PP Iied t0 ^ voltage current detector 31, and 
while the detection output Sep of this voltage current detector 31 is directly supplied to 1st electronic . 
switch 35a as a control signal, the detection. output Sdp through the time constant circuit 36 is 
supplied to the 35d of the 2nd electronic switch. ' . 
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[0063] The time constant tau 36 of the time constant circuit 36 is longer than the fuse resistor 33 
T33, for example, the **** time of lOOmS, for example, is set as tau36=200mS. 
[0064] As a solid line shows all over drawing, when in a usual case all are made into "OFF" status 
and an overcurrent etc. is detected, each electronic switches 35a and 35d are switched to "ON" status 
by control signals Sep and Sdp, as a dashed line shows all over drawing. In addition, as an electronic 
switches [ 35a and 35d ] switching device, a silicon controlled rectifier is used, for example. 
[0065] Next, an operation of the gestalt of operation of drawin g 6 is explained, referring to drawing 
7 . Since it is easy, explanation of a protection operation of protection network 30D is given about 
the time of the use of a rechargeable battery 2 by which it changes to the power for charge 1, and the 
load circuit (illustration is omitted) was connected among terminals Ta and Tc. 
.- [0066] Moreover, resistors Ra, Rb, Rc, and Rd express four fuse resistors 33a, 33b, 33c, and 33d in 
this drawing 7 as well as the pre- release of drawing 4 . Moreover, each resistance R33a, R33b, 
. R33c, and R33d is R33a =R33c =R33d =4ohm like the gestalt of the above-mentioned operation.; It 
is set up like R33b =2ohm. 

[0067] On condition that a ****, a protection operation of protection network 30D is as follows in 
general. 

a. The overcurrent of a rechargeable battery 2 etc. is detected by the voltage current detector 31. 

b. By the control signal Sep, electronic switch 35a is switched to "ON" (refer to drawing 7 A). 

c. A current la flows in the path of electronic switch 35a-> resistor Ra->Rc->Rd, and a current lb 
flows in the path of the electronic switch 3 5a-> resistor Rb. It is set to Ia«Ib from the upper 
numerical example. 

d. First, a resistor Rb ****s by the current lb and the path is intercepted ("x" shows to drawing 7 A). 

e. If tau 36 hours pass after electronic switch 35a is switched to "ON" by b term, 35d of electronic 
switches will be switched to "ON" by the control signal Sdp (refer to drawing 7 B). 

f. A resistor Rd ****s by the current Id which passed through 35d of electronic switches, and the 
current la which passed through electronic switch 35A ("x" shows to drawing 7 B). 

g. Electronic switches 35a and 35b return at "OFF" (illustration is omitted). ■■■ 

[0068] With the gestalt of this operation, an electric discharge path is intercepted by the above **** s 
of the resistors Rb and Rd of d term and f term, and a rechargeable battery 2 is protected from an 
overcurrent etc. 

[0069] In addition, the ***'* current of resistors Rb and Rd is made to be the same as that of the 
gestalt of the above-mentioned operation also with the gestalt of this operation. Moreover, at the ' 
time of charge, the current from the power for charge 1 is added to a current from a rechargeable ' 
battery 2, like ♦***, resistors Rb and Rd are ****ed and a rechargeable battery 2 is protected from 
an overcurrent etc. . ;•/ 

[0070] Also with the gestalt of operation of drawing 6 , since two fuse resistor [ one ] 33b and 33d is ' 
****ed at a time one by one, compared with conventional protection network 10P which* are shown 
in the pre- release of drawing 32 , it can hold down the **** current value of a fuse resistor, and can 
make small electronic switches [ for parallel controls / 35a and 35d ] current capacity. 
[007,1] Moreover, since the **** current value of a fuse resistor is held down, in case a fuse resistor 
is ****ed, generation of heat of the rechargeable battery, by the excessive current can be avoided, 
and safety can be raised. 

[0072] The gestalt of implementation of the 3rd of this invention is explained, referring to [gestalt of 
the 3rd operation] next drawing 8 , - view. 10 . . 

[0073] The configuration of the 3rd of the gestalt of operation of this invention is shown in drawing 
8 . In this drawing 8 , the same sign is given to the fraction corresponding to the pre'- release of 
d rawin g 1 , and an explanation is omitted in part. 

[0074] Protection network 40A of the gestalt of operation of drawing 8 is constituted as two fuse 
resistors by the side of power were transposed to the electronic switch for charge protection among ■■ 
the fuse resistors of the protection network 30 of the pre- release of drawing 1 .. 
[0075] That is, in drawing.8 , while terminals Ta and Tb are directly connected by protection 
network 40 A only for charge with a serial-parallel type and the power for charge 1 is connected 
among terminals Ta and Tc, a rechargeable battery 2 like a lithium ion battery is connected and 
charged among terminals Tb and Td. 
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K T ile ^ V ° ltage cur [ ent detector 41 is connected and the terminal voltage of a rechargeable 
^ S f SUPplied among the terminals Tb and Td of protection network 40A, the end of the 

roOTvTw^ T is f COnneCted t0 the Td of protection network 40A 

[0077] While one edge each of two fuse resistors 43b and 43d is connected and one edge each of two 
electronic switches 47a and 47c for an in-series control is connected to terminal Tc SZ 
common to the other end of this resistor 42, each fuse resistors [ 43b and 43d ] ome enS each 
other end of electronic switches 47a and 47c are connected otner end and each 

S dSTT WhHe * e m ° d f ° f di ° de 44 is COnnected t0 Ae connection middle point of fuse 
re istor 43 b and electronic switch 47a and the cathode of diode 44 is connected to the CnectioT 
middle pom of 43d of fuse resistors, and electronic switch 47c, between the connection midd ^ Anoint 

deCtr0mC ^ 4?a ' "* tCrminaI Ta ' * —c switch S££Er 
[0079] And while the terminal voltage of a resistor 42 is supplied to the voltage current detector 41 
Ae detection output Sec of the voltage current detector 41 is supplied to two flee S*£££ 47a 
and 47c in common as a control signal. s>wucnes*/a 

[0080] With the gestalt of this operation, another detection output Sep of the voltage current detector 

conlT J° deCtr T iC SW ! tCh 45 thr ° Ugh «* time cons * nt circuit 46 of Spro^rLe 
constant tau 46 as a control signal. Later than the detection output Sec for an in^TX^the 

eleSS 45 P ^ Parallel ^ ^ *"* ~ drCuit 46 S0 thSTm^on L 
[0081] In addition as a switching device of an electronic switch 45, a silicon controlled rectifier is 
used, for example. Moreover, as shown all over drawing, while the field-effect tiaS W tf n 

ntsTst Q47 ^ COnneCted t0 ^ S0UfCe " nd the ^ ° f JfieS^S! 

[0082] As a solid line shows all Over drawing, respectively, while the electronic switch 45 for 

aetoSiSl'S " d ^ eIeCtoniC SWitch 45 f ° r —«* «■ » by 

"S?intS 3E ^ nCedeA E ~ «** - » of 

h°vTi The ab0 I £ &Se re - SiS '° rS ^ fidd *ffe« transistors can also be thermally constituted in one 
mn*?T 8 ? * e S ?? e " tegrated - circuit substate BB. as shown in drawing COnSUMai m 0ne 

S £° Lr'?™ 1 FVb " ,d FV<I ^^"8 'o fuso resistors S 43d - a terminal 
when the excessive current which is ike f by which field-effirt tran^-e n V« 
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substrate BB. 

[0089] Next, a charge protection operation of the gestalt of operation of drawing 8 is explained, also 
referring to drawing 10 . 

[0090] In addition, in this drawin gJO , resistors Rb and Rd express the fuse resistors 43b and 43d 

like the pre- release of drawingl . Moreover, each resistance R43b and R43d are R43b =2ohm like 

the gestalt of the above-mentioned operation.; It is set up like R43d =4ohm. 

[0091] On condition that a ****, a protection operation of protection network 40A is as follows in 

general. 

a. A surcharge is detected by the voltage current detector 41 based on the voltage of a rechargeable 
battery 2. 

b. In a usual case, by the control signal -Sec, electronic switches 47a and 47c are switched to "OFF", 
and a charge path is intercepted (refer to drawing 10 A). 

c. When the field-effect transistor Q47 as a switching device is destroyed by the overcurrent, 
electronic switch 47c will be in the imperfect shunt status accompanied by internal resistance, and 
charge is continued by it (refer to drawing 10 B). 

d. If a continuation of charge is detected by the voltage current detector 4 1 based on the terminal 
voltage of a resistor 42, after a control signal Sep will be outputted by it and electronic switches 47a 
and 47c will be switched to "OFF" by a term, an electronic switch 45 is suitably switched to "ON" 
after time tau 46 (refer to drawing 10 B). 

e. A current Ib2 flows in the path of the rechargeable battery 2 -> electronic switch 45 -> resistor Rb, 
and a current Id2 flows in the path of the rechargeable .battery 2 -> electronic switch 45 -> diode 44 - 
> resistor Rd. It is set to Id2«Ib2 from the upper numerical example. 

f. the object for charge - a current Ibl flows in the path, of power 1 -> electronic switch 45 -> 
resistor Rb-> resistor Rd-> electronic switch 47c It is set to Ibl«Id2«Ib2 corresponding to the 
internal voltage 'drop Vf of diode 44; . 

g. At first, a resistor Rb mainly .****s by the current lb, and the path is intercepted ("x" shows to 
drawing 10 B). • ■ . .■ 

h. Next, a resistor Rd mainly ****s by the current Id ("x" shows to drawing 10 C). • 
j. An electronic switch 45 returns at "OFF" (illustration is omitted). 

[0092] With the gestalt of this operation, a charge path is intercepted by the above * * * *s of the •«. 
resistors Rb and Rd of g term and h term, and a rechargeable battery 2 is protected from an 
. overcurrent etc. • ' •• ... . ■ 

[0093] Moreover, the .**.** current of resistors Rb and Rd is made to be the same as that of the 
gestalt of the above-mentioned operation also with the gestalt of this operation.-As mentioned above 
with the gestalt of operation of drawing 8 , if a surcharge etc. is detected First, set the electronic ■ 
switches 47a and 47c for an in-series control to "OFF", andwhen fault [ an operation of these 
electronic switches 47a and 47c ], the electronic switch 45 for parallel controls is set to "ON " Since 
. it was made to **** the fuse resistors 43b and 43d, when electronic switches 47a and 47c are 
normal, the automatic restoration after a charge protection operation is attained, and the safety of 
charge protection network 40A improves. .. - 

[0094] Moreover, when fault [ an operation of electronic switches 47a and 47c ], compared with the : 
conventional protection network 20 which shows it in the pre- release of drawinp 34 since it was 
made to *♦** two fuse resistor [ one ] 43b and 43d at a time one by one, the **** current value of a 
fuse resistor can be held down and current capacity of the electronic switch 45 for parallel controls 
can be made small: ■ 

• C0 2**l^ OreOVer ' SinCe * 6 **** CUrrent Value of a fuse resistor is held down, in case a fuse resistor 
is ed, generation of heat of the rechargeable battery by the excessive current can be avoided 
and safety can be raised. . 

[0096] In addition, with the gestalt of this operation„as well as **** when the field-effect transistor 
Q47 as a switching device is destroyed and the both sides of electronic switches 47a and 47c change 
into the imperfect shunt status, it operates. . 

[0097] However, while electronic switch 47a changed into the imperfect shunt status conversely to 
have .been shown in drawing 10 B and C, when electronic switch 47c is "turned off ' the path of a ' 
current which an electronic switch 45 contributes to *£** of resistors Rb and Rd from the power for 
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charge 1 in the state of "ON" is not formed, but resistors Rb and Rd are substantially **** e d by only 
the current from a rechargeable battery 2. 

[0098] Generally, as for a field-effect transistor, the maximum of service voltage and the working 
current becomes large so that the size (area) is large. If this is said conversely, the allowed value of a 
voltage and a current will become [ the size ] small, and a field-effect transistor will become easy to 
destroy the parvus. 

[0099] Therefore, in the gestalt of above-mentioned operation, when a current concentrates by 
connecting in parallel and constituting two or more small field-effect transistors to which the area 
and sum area become equal about the single field-effect transistor Q47 as a switching device of 
electronic switches 47a and 47c, with power smaller than the case of a large-sized field-effect 
transistor, it destroys one after another, for example, two or more small field-effect transistors are 
short, respectively. 

[0100] Furthermore, rather than a large-sized field-effect transistor, when a current is large, since 
field resistance of the short status of a small field-effect transistor is strong, it is power smaller, than 
the case of a large-sized field-effect transistor, for example, even the fusion temperature of silicon is 
reached, a field-effect transistor **** s> and it results in the disconnection status. Or a bonding wire 
("refer to the drawing 9 ) comes to ****. ■. 
[0101] In this case, since the direction of a small field-effect transistor *.**'*s with power smaller 
than the case of a large-sized field-effect transistor, there is little external heating by the **** field- 
effect transistor, the danger of emitting smoke or ignition is suppressed and safety improves. 

. [0102] The gestalt of implementation of the 4th of this invention is explained, referring to [gestalt of 
the 4th operation] next drawing 1 1 , - view 13 . The configuration of the 4th of the gestalt of 
operation of this invention is shown in drawing 1 1 . In this drawing 1 1 , the same sign is given to the 
fraction corresponding to the pre- release of drawing 1 and the drawing 8 , and a part of explanation 
is omitted. ....... 

[01 03] Protection network 40B of the gestalt of operation of drawing 11 is. constituted as two 
electronic switches for charge protection were inserted between two fuse resistors by the side of the 
power of the protection network 30 of the pre- release of drawin g 1 , and the power side edge child 
[0104] That is,.in drawing 1 1 , while the power for charge 1 is connected among terminals Ta and Tc 

■ by protection network 40B only for charge with a serial-parallel type, a rechargeable battery 2 like a 
lithium ion battery is connected and. charged among terminals Tb and Td. 

[0105] While the voltage current detector 41 is connected and the terminal voltage of a rechargeable 
battery 2 is supplied among the terminals Tb and Td of protection network 40B, the end of the 
resistor 42 for a current detection is connected to the terminal Td of protection network 40B. 
[0106] Between the other end of this resistor 42, and terminal Tc, two fuse resistors 43b and 43a of a 
series connection and electronic switch 47a, and two fuse resistors 43d and 43c and electronic switch 
47c are inserted in parallel, respectively. 

[0107] Moreover, while the anode of diode 44 is connected to the connection middle point of the 
fuse resistors 43a and 43b and the cathode of diode 44 is connected to the'fuse resistors [ 43c and ' 
43d ] connection middle point, between the connection middle point of the fuse resistors 43a and 
43b, and terminal Ta, the electronic switch 45 for parallel controls is connected. 
[0108] And while the terminal voltage of a resistor 42 is supplied to the voltage current detector 41 
the detection output Sec of the voltage current detector 41 is supplied to two electronic switches 47a 
and 47c in common as a control signal. Furthermore, with the gestalt of this operation another 
detection output Sep of the . voltage current detector 41 is supplied to an electronic switch 45 through ■ 
the time constant circuit 46 of the proper time constant tau 46 as a control signal 
[0109] In addition, as a switching device of an electronic switch 45, a silicon controlled rectifier is 
used, for example. Moreover, as shown all over drawing, while the field-effect transistor 047 of n 
channels is used as a switching device of electronic switches 47a and 47c, respectively, for example 
..the anode and cathode of diode D47 are connected to the source and the drain of this field-effect 
transistor Q47. '.. . ' ■ ■ " " •' \ ' : 

[0110] As a solid line shows all overdrawing, respectively, while the electronic switch 45 for 
parallel controls is made into "OFF.status in a usual case, the electronic switches 47a and 47c for an V 
in : senescontrol are made into "ON", status. Moreover, when ah overcurrent etc. is detected as a 
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dashed line shows all over drawing, respectively, first, the electronic switches 47a and 47c for an in- 
. series control are switched to "OFF" by the control signal Sec, and the electronic switch 45 for 
parallel controls is switched to "ON" by the control signal Sep after an appropriate time if needed. 
Electronic switch 47a and a switch of 47c;45 are explained in full detail behind. 
[0111] Next, a charge protection operation of the gestalt of operation of drawin g 1 1 is explained, 
also referring to drawing 12 . 

[0112] In addition, resistors Ra, Rb, Rc, and Rd express four fuse resistors 43a, 43b, 43c, and 43d in 
this drawing 12 as well as the pre- release of drawin g 4 . Moreover, each resistance R43a, R43b, 
R43c, and R43d is R43a =R43c =R43d =4ohm like the gestalt of the above-mentioned operation.; It 
is set up like R43b =2ohm. ' ' 

[0113] On condition that a ****, a protection operation of protection network 40B is as follows in 
general. 

a. A surcharge is detected by the voltage current detector 41 based on the voltage of a rechargeable 
battery 2. 

b. In a usual case, by the control signal Sec, electronic switches 47a and 47c are switched to "OFF", 
and a Charge path is intercepted (refer to drawing 12 A). 

c. When the field-effect transistor Q47 as a switching, device is destroyed by the overcurrent, 
electronic switch 47a will be in the imperfect shunt status accompanied by internal resistance, and 
charge is continued by it (refer to drawing 12 B). 

d. If a continuation of charge is detected by the voltage current detector 41 based on the terminal 
voltage of a resistor 42, after a control signal Sep will be outputted by it and electronic switches 47a 
and 47c will be switched to "OFF" by a term, an electronic switch 45 is suitably switched.to "ON" 
after time tau 46 (refer to drawing 12 B). 

e. A current Ib2 flows in the path of the rechargeable battery 2 -> electronic switch 45 -> resistor Rb, 
and a current Id2. flows in the path of the rechargeable battery 2 -> electronic switch 45 -> diode 44 - 
> resistor Rd. It is set to Id2«Ib2 from the upper numerical example. 

f. the object for charge - a current Ial flows in the path of power 1 -> electronic switch 45 -> 
resistor Ra-> electronic switch 47a a current Ial ~ the value of the internal resistance of electronic 
switch 47a - it becomes sufficient size for **** of resistor Ra by how 

g. At first, a resistor Rb is ****ed by the current Ib2 ^nd the path is intercepted. Simultaneously, 
resistor Ra is ****ed by the current Ial and the path is intercepted ("x" shows to drawing 12 B, 
respectively). - - ■ >' 

h. A resistor Rd * * * *s by the current Id2 ("x" shows to drawing 12 C). 
j. An electronic switch 45 returns at "OFF" (illustration is omitted). 

[0114] With the gestalt of this operation, a charge path, is intercepted by the above ****s of the 
•resistors Rb and Rd of g term and h term, and a rechargeable battery 2 is protected from an .... 
overcurrent etc. * 
[0115] Moreover, the * * * * current of resistors Rb and Rd is made to be the same as that of the 
gestalt of the above-mentioned operation also with the gestalt of this operation. As mentioned above, . 
with the gestalt of operation of drawing 1 1 as well as the gestalt of implementation of the prer 
release of drawing 8 , if a surcharge etc. is detected Set the electronic switches 47a and 47c for an in- 
series control to "OFF", and only When fault [ an operation of these electronic switches 47a and 
47c ], the electronic switch 45 for parallel controls is set to "ON." Since it was made to **** the fuse 
resistors 43b and 43d, when electronic switches 47a and 47c are normal, the automatic restoration 
after a charge protection operation is attained, and the safety of charge protection network 40B 
improves. 

[01 16] Moreover, when fault [ an operation of electronic switches 47a and 47c ], compared with the, 
conventional protection network 20- which shows it in the pre- release of drawing 34 since it was 
made to **** two fuse resistor [ one ] 43b and 43d at a time one by one, the **** current value of a 
fuse resistor can be held down and current capacity of the electronic switch 45 for parallel controls * 
can be made small. 

[01 17] Moreover, since the **** current value of a fuse resistor is held down, in case a fuse resistor 
is ****ed, generation of heat of the rechargeable battery by the excessive current can be avoided, 
and safety can be raised. * - ■ . ' . . ' ' . 
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[01 18] In addition, when the field-effect transistor Q47 as a switching device is destroyed and the 
both sides of electronic switches 47a and 47c change into the imperfect shunt status with the gestalt 
of this operation, Or while electronic switch 47a is it "turned off to have been shown in drawing 12 
B and C conversely Since resistors Ra and Rc are ****ed by the current from the power for charge 1 
when electronic switch 47c changes into the imperfect shunt status, resistors Rb and Rd are 
substantially ****ed by only the current from a rechargeable battery 2. 

[0119] The above fuse resistors and field-effect transistors can also be thermally constituted in one 
by carrying on the same integrated-circuit substrate BB, as shown in drawin g J_3 . 
[0120] namely, the drawing 13 - setting - one longer edge of the rectangular integrated-circuit 
substrate BB - four terminals Tf-Ti ~ in addition - while a terminal To is arranged - both ****s of 
a substrate BB ~ terminals Tf and Ti - in addition ~ respectively ~ two terminals Tj and Tk- ~ Tm 
and Tn are arranged ' 
[0121] While the fuse material Fva and Fvb of correspondence to the fuse resistors 43a and 43b 
constructs among terminals Tf, Tg, ToTh, and Ti, respectively and is passed, fuse resistor 43c and 
the fuse material Fvc and Fvd of 43d correspondence construct among terminals Ti, Th, and To 
respectively, and are passed. 

[0.122] Moreover, among terminals Tg and Th, the diode Dd corresponding to the diode 44 of 
drawings constructs, and is passed. And each electrode of fieid-effect transistors Qa and Qc is 
connected to terminals Tf and Tj, Tk;Ti, and Tm and Tn by the bonding wire BB. 
[0123] As mentioned above, with the configuration in which the fuse material Fva-Fvd and the field- 
effect transistors Qa and Qc were carried on the same substrate BB, since field-effect transistors Qa 

generate heat when a W current flow s to field-effect transistors Qa and Qc, it becomes easy 
to by heating the fuse material Fva-Fvd of the near. Moreover, when the excessive current ' 
which is like [ by which field-effect transistors Qa and Qc are destroyed ] flows, the fuse material 
Fva-Fvd can ****. 

[0124] The gestalt of implementation of the 5th of this invention is explained, referring to Tthe 
gestalt of the 5th operation], next the drawin g 14 . . 
[0125] TJe configuration of the 5th of the gestalt of operation of this invention is shown in drawing 
14 . In this drawmg 14 , the same sign is given to the fraction corresponding to the pre- release of 
drawing_8 , and an explanation is omitted in part. . 
[0126] Protection network 40C of the gestalt of operation of drawing 14 transposes two electronic 
switches 47a and 47c for charge protection of protection network 40A of the pre- release of drawing 
m?^ ™ eCtr0niC switches 48a *P& 48c for electric discharge protection, and is constituted 
[0.127] That is, m drawing 14 , while a load circuit 3 is connected among terminals Ta and Tc by 
protection network 40C only for electric discharge with a serial-parallel type,' among terminals Tb 
and Td, a rechargeable battery 2 like a lithium ion battery is connected, and the current from a 
rechargeable battery 2 is supplied at a. load circuit 3. . . 

[0128] While the voltage current detector 41 is connected and the terminal voltage of a rechargeable 
battery 2 is supplied among the terminals Tb and Td of protection network 40C, the end of the 
Si?m«2-7 r a CUrrent detection is connected to the terminal Td of protection network 40C 
[0129] While one edge each of two. fuseresistors 43 b and 43d is connected and one edge each of two 
electronic switches 48a and 48c for an in-series control is connected to terminal Tc in common 
common to the other end of this resistor 42, each fuse resistors [ 43 b and 43d ] other end and each 
other end of electronic switches 48a and 4,8c are connected. 

[013 0] Moreover, while the anode of diode 44 is connected to the connection middle point of fuse 

T ^d£nl^ZlT?« C 483 ■? f 6 Cath ° de ° f di0de 44 is connected to Ae connection 
nnddle point of 43d of fuse resistors, and electronic switch 48c, between the connection middle point 

of fuse resistor 43b and electronic switch 48a, and terminal.Ta, the electronic switch 45 for parallel 
controls is connected. 

[0131] And while the terminal voltage of a resistor 42 is supplied to the voltage current detector 41 . 
Ae detection output Scd of the voltage current detector 41 is supplied to two electronic switches 48a . 
and 48c in common as a control signal. Furthermore, with the gestalt of this operation, another 
•~ OutputScp of the voltage current detector. 4 1 is supplied to an electronic switch 45 through : 
the time constant circuit 46 of the proper time constant tau 46 as a control signal. 
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[0132] In addition, as a switching device of an electronic switch 45, a silicon controlled rectifier is 
used, for example. Moreover, as shown all over drawing, while the field-effect transistor 048 of n 
channels is used as a switching device of electronic switches 48a and 48c, respectively, for example 
the anode and cathode of diode D48 are connected to the source and the drain of this field-effect ' 
transistor Q48. 

[0133] As a solid line shows all over drawing, respectively, while the electronic switch 45 for 
parallel controls is made into "OFF" status in a usual case, the electronic switches 48a and 48c for an 
in-senes control are made into "ON" status. 

[0134] Moreover, when an overcurrent etc. is detected, as a dashed line shows all over drawing 
respectively, first, the electronic switches 48a and 48c for an in-series control are switched to OFF" 
by the control signal Scd,. and the electronic switch 45 for parallel controls is switched to "ON" bv 
Ae control signal Sep after an appropriate time if needed. As mentioned above, protection network 
40C of drawing 14 transposes the electronic switches 47a and 47c for charge protection of 40A of 
the pre- release of drawing ! to the electronic switches 48a and 48c for electric discharge protection 
and is constituted, therefore - an explanation of an operation of the gestalt of operation of drawing ' 

14. - the above - the fraction relevant to [ while electronic switches 47a and 47c are read ai 

electronic switches 48a and 48c during an explanation of the operation about view 10 1 the currents 

th 1 ♦ ^ • P °T f ° r °o harge 1 removin S - above - an explanation of an operation of 
the gestalt of operation of yjew8 is applicable '^wuunoi 

•[0135] As mentioned above, with the gestalt of operation of drawing 14 , if an overdischarge etc is 
detected Corresponding to an operation of the gestalt of implementation of the pre- release of ' 
drawjng_8 , set the electronic switches 48a and 48c for an in-series control to "OFF" and only when 
fault [ an operation of these electronic switches 48a and 48c ], the electronic switch 45 for parallel 
controls is set to "ON." Since it was made to **** the fuse resistors 43b and 43d when electronic 
switches 48a and 48c are normal, the automatic restoration after a charge protection operation is . . 
attained, and-the safety of electric discharge protection network 40C improves 
[0136] Moreover, when fault [ an operation of electronic switches 48a and 48c ], compared with the 
convenuona^ protection network 20 which shows it in the pre- release of drawing 34 sLe itC 
made to **** two fuse resistor [ one ] 43b and 43d at a time one by one, the **** current value of a * 
fuse resistor can be. held down and current capacity of the electronic switch 45 for parallel confrols 
can oe made small. 

\°Alll*f K0V * T ' SinCe * e **** u CUITent of a fuse resistor is held down, in case a fuse resistor 
and safety o^sed rechai ^ble battery by the excessive current can be avoided 

S SS. 8 ^ ° f ^P 1 ^** 011 ofthe 6th of this invention is explamed'referring to [the 
Sin ?f tH ° Per f ° n ' **■ tomgJS. . The configuration ofthe 6ft ofthe gestah of 
operation of this invention is shown in drawrngJi : In this drawing 15 , the same sign is'given to the 
S^rr^ to jhc .pre- ^ i^seotowingJ4 , an^nlfeanation is onXtop™ 
S^^'T* g^t of operationof drawing 15 is constituted as tTfuse . 

resistors by. the side of power-were transposed to the electronic switch for electric discharge 

-sistors of prote cti 0 n network 30D ofthe gestalt of implementation ofthe 

[0140] That is, in drawing 15 by serial-parallel type protection network 40D, among terminals Ta 
and Tc, while a load circuit 3 is connected, among terminals Tb and Td, a rechargeable Sy 2 iL 
a hthrum ion battery is connected, and the current from a rechargeable battery li^uT^d . 

battel ^ V H ltage C T m det6Ct ? r 41 is ° 0nnected md the tcrminal voltage of a rechargeable 
xSZ V> f^-? "Tf ^ termmalS ^ f d Td of action network 40C, the end of S 
0 S tS£ 2™? u- COnneCted t0 teminaI Td of protection network 40C. 

±lS reS , 1St0r 42 ' ^ terminaI Tc > resistor «b and electronic 
Si?ri^tefy° f ^ ^ 47c o f aseries connection _ ^ 

cn^i^ 60 ^' eI?ctronic swit <* 45a for parallel controls is connected between the 

connection middlepoint of fuse resistor 43b and electronic switch 48a, and terminal Ta, between the 
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connection middle point of 43d of fuse resistors, and electronic switch 48c, and terminal Tb, the 45d 
of the 2nd electronic switch for parallel controls is connected. 

[0144] And while the terminal voltage of a resistor 42 is supplied to the voltage current detector 41 
the detection output Scd of the yoltage current detector 41 is supplied to two electronic switches 48a 
and 48c in common as a control signal: Furthermore, with the gestalt of this operation, while another 
detection output Sep of the voltage current detector 41 is supplied to electronic switch 45a through 
1st time constant circuit 46a as a control signal, the control signal Sdp which passed the 1st and 2nd 
time constant circuits 46a and 46d is supplied to the 45d of the 2nd electronic switch, time constant 
taua of 1st time constant circuit 46a - the above - while it is suitably set up like the time constant 
tau 46 of views 8 and 1 1 and the time constant circuit 46 of the gestalt of each operation of 14 - time 
constant taud of 46d of the 2nd time constant circuit - the above - it is set as 200mS like the time 
constant tau 36 of the time constant circuit 36 of the gestalt of operation of view 6 
[0145] As a solid line shows all over drawing, respectively, while the electronic switches 45a and 
45d for parallel controls are made into "OFF" status in a usual case, the electronic switches 48a and 
48c for an in-series control are made into "ON" status. 

[0146] when an overdischarge etc. is detected, a dashed line shows all over drawing respectively -- 
as - the electronic switches 48a and 48c first for an in-series control - a control signal Scd - "OFF" 
7_^ h ** s After an appropriate time, electronic switch 45a for parallel controls is switched to 
ON by the control signal Sep if needed, and 45d of electronic switches is switched to "ON" by the 
control signal Sdp from "ON" of this electronic switch 45a hours [ tau / d hours ] after 
[0147] As mentioned above, protection network 40D of drawing 15 is constituted as two fuse 
resistors 33a and 33c by the side of power were transposed to the electronic switches 48a and 48c for 
electric discharge protection among the fuse resistors of protection network 30D of the pre- release 
of drawing 6 . r 

[0148] | therefore, the gestalt of operation of drawing 15 - setting - an explanation of an operation 
when fault [ electronic switches 48a and 48c ] - the above - the both sides of under an explanation 
of the operation about view7 , and the resistors Ra and Rc - the electronic switches 48a and 48c of 
the imperfect shunt status - replacing - the above - an explanation of ah operation of the gestalt of 
. operation of yiew_6 is applicable 

[0149] | In addition, in the state of the shunt with imperfect any of electronic switches 48a and 48c or 
one side, even if the electronic switches 45a and 45d for [ when another side is "OFF" ] parallel 
controls are "turned on", the path containing electronic switches 48a and 48c is not formed and the- 
current la of the pre- release of drawing 7 does nnt flow . .'. 

[0150] As mentioned above, with the gestalt of operation of drawin g 15 , if an overdischarge etc. is 
detected Corresponding to an operation of the gestalt of implementation of the pre- release of 
drawing 8 , the electronic switches 48a and 48c for an in-series control are set to "OFF " Since two 

** e *?i m< ; SWltCheS 45a ,f. d 4 ! d f ° r paralld COntrols 316 set t0 " 0N " one b y and it was made to 

thefuse resistors ;43b and 43d one by one only when fault [ an operation of these electronic 
switches 48^and 48c ] When electronic switches 48a and 48c are normal While the automatic 
restoration after a charge protection operation is attained and the safety of electric discharge 
protection network 40C improves the above - compared with the conventional protection network 
20 which is shown in yiew34 , the current value of a fuse resistor can be held down and 

nOS SmtC [ Ft !f 1 C ° ntr0lS ' 45a 45d 3 CUITent ca P acitv can be ma <*e small 
L 5 + i^oreover, since the **** current value of a fuse resistor is held down, in case a fuse resistor 
is ed, generation of heat of the rechargeable battery by the excessive current can be avoided 
and safety can be raised. ' 
[0152] The : gestalt of implementation of the 7th of this invention is explained, referring to [the 
gestalt of the 7th operation], next the drawing 16 . The configuration of fhe 7th of the gestalt of 
operation of this invention is shown in drawing 16 . In this drawing^ , the same sign is given to the 
fraction corresponding to the pre- release of drawing* , and an explanation is omitted in part, 
[0153] Protection network 40E of the gestalt of operation of drawing 16 is constituted by charge- 
and-discharge combination by connecting the electronic switch 48 further for electric discharge 
protection between terminal Tc of protection network 40A of the pre- release of drawinp ft ,and the 
common contact of the electronic switches 47a and 47c for charge protection ~ _T ~- ■ • : . 
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[0154] That is, in drawingJ6 , by serial-parallel type protection network 40E, while the power for 
charge 1 1S connected among terminals Ta and Tc, a rechargeable battery 2 like a lithium ion battery 
is connected and charged among terminals Tb and Td. Moreover, at the time of use of a rechargeable 
battery 2, among the terminals Ta and Tc of protection network 40E, it changes to the power for 
charge 1, a load circuit (illustration is omitted) is connected, and the current from a rechargeable 
battery 2 is supplied. 

[0155] While the voltage current detector 41 is connected, the terminal voltage of a rechargeable 
battery 2 is supplied among the terminals Tb and Td of protection network 40E and the end of the 
resistor 42 for a current detection is connected to the terminal Td of protection network 40E the end 
of an electronic switch 48 is connected to terminal Tc. 

[01561 Common to the other end of a resistor 42, one edge each of twofuse resistors 43b and 43d is 
connected, and common to the other end of an electronic switch 48, while one edge each of 
electronic switches 47a and 47c is connected, each other end of electronic switches 47a and 47c and 
each ruse resistors [43b and 43d] other end are connected. 

[0157] And while the anode of diode 44 is connected to the connection middle point of fuse resistor 
43b and electronic switch 47a and the cathode of diode 44 is connected to the connection middle 
point of 43d of fuse resistors, and electronic switch 47c, between the connection middle ooint of W 
resistor 4JD and electronic switch 47a, and terminal Ta, the electronic switch 45 for parallel controls" 
is connected. 

[01 58] While the terminal voltage of a resistor 42 is supplied to the voltage current detector 41 the 
detection output Sep of the voltage current detector 41 is supplied to an electronic switch 45 through 
the time constant circuit 46 as a control signal. Moreover, while the 2nd detection output Sec of the 
voltage current detector 41 is supplied common to the electronic switches 47a and 47c for charge 
protection as a control signal, the 3rd detection output Scd of the voltage current detector 41 is 
m?Evf t0 ±C electronic switch 48.for electric discharge protection as a control signal 
[0159] As shown all over drawing, while the field-effect transistors Q47 and Q48 of n channels are 
used as a switching device of electronic switches 47a, 47c, and 48, respectively, for example, the 
anode and cathode of diode D47 are connected to the source and the drain of field-effect transistors 
1^47 and Q48, respectively. . 

[0160] With the gestalt of this operation, electronic switches 47a and 47c and the electronic switch 
48 are connected with the sense which the anode of diodes D47 and D48 adjoins while the source of 
each field-effect transistor Q47 and Q48 adjoins. wnxoi 
[0161] As a solid line shows all over drawing, respectively, while the electronic switch 45 for 
parallel controls is made into "OFF" status in a usual case, the electronic switches 47a, 47c and 48 
for an m-senes control are made into "ON" status, respectively. 

[0162] Moreover, when an overcurrent etc. is detected, as a dashed line shows all over drawing 
respectively, first, with the control signals Sec and Scd of respectively correspondence of the 
electronic switches 47a and 47c for a charge control or the electronic switch 48 for an electric 
discharge control, it is switched to "OFF" and the electronic switch 45 for parallel controls is 
switched to "ON" by the control signal Sep after an appropriate time if needed. As mentioned above 
protection network 40E of d^gjo inserts the electronic switch 48 further for 
protection m the power side of the electronic switches 47a and 47c for charge protection of 
protection network 40A of the pre- release of drawing ft ^ constituted 
0 63] Therefore in the gestalt of operation of drawing 16 , at the time of charge, when fault 
[ electronic switches 47a and 47c ], an explanation of an operation of the gestalt of implementation 
of the pre- release of drawin gj can be applied as it is. Moreover, at the time of electric discharge, 
when fault [ an electronic switch 48 ], except for the fraction relevant to the currents Ibl and Icl 
from the power for charge 1, an explanation of an operation of the gestalt of implementation of the ' 
pre- reiease of drawing ft ran hr appi^d 

[0164] As mentioned above, with the gestalt of operation of drawing 16 , if a surcharge etc is 
detected Corresponding to an operation of the gestalt of implementation of the pre- release of 
gjiwmg.8 , electronic switch 47a for an in-series control and 47c;48 are set to "OFF" Since the 1 
electronic switch 45 for parallel controls is set to "ON" and it was made to **** the fuse resistors 
43b and 43d one by one only when fault [ this electronic switch 47a and an operation of 47c 48 ] ■ 
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When electronic switch 47a and 47c;48 are normal While automatic restoration is attained after a 
protection operation of charge or electric discharge and the safety of electric discharge protection 
network 40C improves the above -- compared with the conventional protection network 20 which is 
shown in yjewM , the **** current value of a fuse resistor can be held down and current capacity of 
the electronic switch 45 for parallel controls can be made small 

f°I*!l I 1 0re0Ver ' Since the **** Current value of a fose resistor is held down, in case a fuse resistor 
is ♦** ed> generation of heat of the rechargeable battery by the excessive current can be avoided 
and safety can be raised. 

[0166] The gestalt of operation of the octavus of this invention is explained, referring to Tthe gestalt 
of operation of the octavusl, next the drawin g 1 7 . * 

[0 1 67] The configuration of the gestalt of operation of the octavus of this invention is shown in -■■ 
drawing 17 • In this drawing 17 , the same sign is given to the fraction corresponding to the pre- 
release of dr awing 16 , and an explanation is omitted in part. 

[0168] The electronic switch 48 for electric discharge protection is transposed to the electronic 
switch 47 for charge protection, and protection network 40F of the gestalt of operation of drawing 17 
are constituted while the electronic switches 47a and 47c for charge protection of protection network 
4Ub of the pre- release of drawing 16 are transposed to the electronic switches 48a and 48c for 
electric discbarge protection. 

[0169] That is in drawing 17 , by protection network 40F of charge-and-discharge combination with 
a senal-parallel type, while a rechargeable battery 2 like a lithium ion battery is connected among 
terminals Tb and Td,. a load circuit 3 is connected among terminals Ta and Tc. Moreover, at the time 
of charge of a rechargeable battery 2, among the terminals Ta and Tc of protection network 40F it 

SvfSn CirCUlt 3 ^ the p0Wer for charge ( illu stration is omitted) is connected 

[0170] While the voltage current detector 41 is connected, the terminal voltage of a rechargeable 
battery 2 is supplied among the terminals Tb and Td of protection network 40F and the end of the 
resistor 42 for a current detection is connected to the terminal Td which is protection network 40F 
the end of an electronic switch 47 is connected to terminal Tc. 

[0171] Common to the other end of a resistor 42, one edge each of two fuse resistors 43b and 43d is 
connected, and common to the other end of an electronic switch 47, while one edge each of 
electronic switches 48a and 48c is connected, each other end of electronic switches 48a and 48c and 
each fuse resistors [ 43b and 43d ] other end are connected 

[0172] Moreover while the anode of diode 44 is connected to the connection middle point of fuse - 
resistor 43 b and electronic switch 48a and the cathode of diode 44 is connected to the connection 
middle point of 43d of fuse resistors, and electronic switch 48c, between the connection middle point 
of fuse resistor 43b and electronic switch 48a, and terminal Ta, the electronic switch 45 for parallel 
controls is connected. y 

[0173] And while the terminal voltage of a resistor 42 is supplied to the voltage current detector 41 
the detection output Sep of the voltage current detector 41 is supplied to an electronic switch 45 ' 
through the time constant circuit 46 as a control signal. 

tn l^if ^ em ° re ;^i he l nd deteCti ° n ° UtpUt Scc 0{the voIta 8 e current Sector 41 is supplied 
SJvnlt S ^ tCh 47 ^ Charge P. rotection 35 a c °n*ol signal, the 3rd detection output Scd of 
th.e voltage current detector 41 is supplied common to the electronic switches 48a and 48c for 

taSS2^JS?T T C °T 01 Signa ! AS Sh0Wn aU ^ drawing, while the field-effect 
SS. Q ♦ , Q / ° f D Ch T e i S USed as a switcWn S device of electronic switches 47, 48a, 
and ^ respectively, for example, the anode and cathode of diode D47 are connected to the source • 
and the dram of field-effect transistors Q47 and Q48, respectively ureauun* 

El With *? f °! MS ° per f! i0 l n ' 311 eIectronic swit ch 47 and the electronic switches 48a and 
48c are connected with the sense which the cathode of diodes D47 and D48 adjoins while the drain 
of each field-effect transistor Q47 and Q48 adjoins. • 

[0176]. As a solid line shows all over drawing, respectively, while the electronic switch 45 for • 
parallel controls is made into "OFF" status in a usual case, each electronic switches 47, 48a, and 48c 
for an m-senes control are made into "ON" status. 

[0177] | Moreover, when an overcurrent etc. is detected, as a dashed line shows all over drawing 
respectively, first, with the control signals See and Scd of respectively correspondence of the. 
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electronic switch 47 for a charge control or the electronic switches 48a and 48c for an electric 
discharge control, it is switched to "OFF" and the electronic switch 45 for parallel controls is 
switched to "ON" by the control signal Sep after an appropriate time if needed. As mentioned above, 
the electronic switch 48 for electric discharge protection is transposed to the electronic switch 47 for 
charge protection, and protection network 40F of drawin g 17 are constituted while the electronic 
switches 47a and 47c for charge protection of protection network 40E of the pre- release of drawing 
16 are transposed to the electronic switches 48a and 48c for electric discharge protection. 
[0178] Therefore, in the gestalt of operation of drawjngJJ , at the time of charge, when fault [ an 
electronic switch 47 ], an explanation of an operation of the gestalt of implementation of the pre- 
release of drawing _8 can be applied as it is. Moreover, at the time of electric discharge, when fault 
[ electronic switches 48a and 48c ], except for the fraction relevant to the currents Ibl and Icl from 
the power for charge 1, an explanation of an operation of the gestalt of implementation of the pre- 
release of drawing 8 can be applied. " 
[0 1 79] As mentioned above, with the gestalt of operation of drawing 17 , if a surcharge etc. is 
detected Corresponding to .an operation of the gestalt of implementation of the release of drawing 8 
the electronic switch 47; 48 for an in-series control and 48c are set to "OFF." Since the electronic 
switch 45 for parallel controls is set to "ON" and it was made to **** fee-fuse resistors 43b and 43d 
one by one only when fault [ an operation of this electronic switch 47;48a and 48c ] When electronic 
switch 47;48a and 48c are normal While automatic restoration is attained after a protection operation 
of charge or electric discharge and the safety of electric .discharge protection network 40C improves 
the above -- compared with the conventional protection network 20 which is shown in view 34 , the • 
**** current value of a fuse resistor can be held down and current capacity of the electronic switch 
45 for parallel controls can be made small 

[0180] Moreover, since the **** current value of a fuse resistor is held down, in case a fuse resistor 
is ****ed, generation of heat of the rechargeable battery by the excessive current can be avoided, 
- and safety can be raised. 

[0181] The gestalt of implementation of the 9th of this invention is explained, referring to [the 
V gestalt of the 9th operation!, next the drawing 18.. 

[0182] The configuration of fee 9th of the gestalt of operation of this invention is shown in drawing 
18 . In this drawing 18 , the same sign is given to the fraction corresponding to the pre- release of 
drawing_l_7 , and an explanation is omitted in part. 

[0 1 83] The gestalt of operation of drawing 18 forms fee switch operation detector 49 which detects ' 
the operating state of fee electronic switches 47, 48a, and 48c for an in-series control in protection 
network 40F of fee gestalt of implementation of the pre- release of drawing 17 fond using fee 
detection output of this detector 49, it is constituted so feat fee electronic switch 45 for parallel 
" controls may be controlled. 

[0 1 84] That is, in drawingJ8 , each voltage between terminals of fee electronic switch 47 for charge 
protection of fee pre- release of drawing 17 of protection network 40F and fee electronic switches 
48a and 48c for electric discharge protection is supplied to fee switch operation detector 49 by 
protection network 40G of charge-and-discharge combination wife a serial-parallel type. 
[0185] As a seizure signal, to this switch operation detector 49, one pair of detection outputs Sec and 
Scd of fee voltage current detector 41 are supplied, and fee detection output of fee switch operation 
detector 49 is supplied to an electronic switch 45 as a control signal at it. " 

[01 86] Like protection network 40F of fee pre- release of drawing 17 , while fee terminals Ta and Tb 
ot protection network 40G are connected directly and the power for charge 1 is connected among 
terminals Ta and Tc, among terminals Tb and Td, a rechargeable battery 2 like a lithium ion battery 
is connected. Moreover, at fee time of use of a rechargeable battery 2, among fee terminals Ta and 
Tc of protection network 40G, it changes to fee power for charge 1, and a load circuit (illustration is 
omitted) is connected. . . - ^ .... -,. 

[01 87] While fee voltage current detector 41 is connected, fee terminal voltage of a rechargeable 
battery 2 is supplied among fee terminals Tb and Td of protection network 40G and fee end of fee 
resistor 42 for a current detection is connected to the terminal Td which is protection network 40G 
fee end of an electronic switch 47 is connected to terminal Tc. • 

[0188] Common to the other end of a resistor 42, one edge each of two fuse resistors 43b and 43d is 
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connected, and common to the other end of an electronic switch 47, while one edge each of 
electronic switches 48a and 48c is connected, each other end of electronic switch* tSSi^Ait a 
each fuse resistors [ 43b and 43d ] other end are connected switches 48a and 48c and 

[0189] Moreover, while the anode of diode 44 is connected to the cnnnfrtinn miHHi. 
resistor 43b and electronic switch 48a and the caflKTS^^^^^^^ 

[0190] And the terminal voltage of a resistor 42 is supplied to the voltage current detector 4 1 and 
while one detection output Sec of the voltage current detector 4 1 is supplied eSnfc sw£h 

Ltf gt Pr0 ; eC ,"° n aS , a , T 10 ' Slgnal " is su «* ied com ™>" *> S etecCioswtheXa^d 

.rfd^ri&ir d,schai8e protection in " 

[01921 With the eestalt Of thif; nnprfltfnn an Aloptnnj :*-t- i . 

rh£^^ 

SL 9 im AS a , S °, Ud Ime ! h ° WS dl ° Ver drawin * re spectively, while the electronic switch 45 for 
discharge control are first switched to "OFF" by the contoTSs Sec and&d S ™ 5 

..10196] And it ,s ^controlled by the detection output of the svritch operation detector 49 and the 
4Jb and 43d one by one, when electronic switch 47-48a and 48c are normal wmi ♦ ?• resistors 
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drawingll and the drawi ng_18 , and an explanation is omitted in part. 

[0201] Protection network 40H of the gestalt of operation of drawing 19 form the switch operation 
detector 49 which detects the operating state of the electronic switches 47a and 47c for an in-series 
control in protection network 40B of the gestalt of implementation of the pre- release of drawin g j l 
and usmg the detection output of this detector 49, they are constituted so that the electronic switch 45 
tor parallel controls may be controlled. 

[0202] That is, in drawin g!9 , each voltage between terminals of the electronic switches 47a and 
47c for charge protection of protection network 40B of the pre- release of drawing!! is supplied to 
the switch operation detector 49 by protection network 40H only for charge with a serial-parallel 
type. . r 

[0203] As a seizure signal, to this switch operation detector 49, the detection output Sec of the 
voltage current detector 41 is supplied, and the detection output of the switch operation detector 49 is 
supplied to an electronic switch 45 as a control signal at it. 

[0204] Like protection network 40B of the pre- release of drawing!! , among the terminals Ta and 
Tc of protection network 40H, while the power for charge 1 is connected, a rechargeable battery 2 
like a lithium ion battery is connected and charged among terminals Tb and Td 
[0205] While the voltage current detector 41 is connected and the terminal voltage of a rechargeable 
battery 2 is supplied among the terminals Tb and Td of protection network 40H, the end of the 
ESS? a CUrrent detectl0n is conn ected to the terminal Td of protection network 40H 
[0206] Between the other end of this resistor 42, and terminal Tc, two fuse resistors 43b and 43a of a 
series connection and electronic switch 47a, and two fuse resistors 43d and 43c and electronic switch 
47c are inserted m parallel, respectively. 

[0207] Moreover, while the anode of diode 44 is connected to the connection middle point of the 
fuse resistors 43a and 43b and the cathode of diode 44 is connected to the fuse resistors [ 43c and 
43d ] connection middle point, between the connection middle point of 'the fuse resistors 43a and 
4Jb, and terminal Ta, the electronic switch 45 for parallel controls is connected 
[0208] And while the terminal voltage of a resistor 42 is supplied to the voltage current detector 41 
the detection output Sec of the voltage current detector 41 is supplied to two electronic switches 47a 
and 47c in common as a control signal. 

[0209] In addition, as a switching, device of an electronic switch 45, a silicon controlled rectifier is 
used, for example. Moreover, as shown all over drawing, while the field-effect transistor 047 of n 
channels is used as a switching device of electronic switches 47a and 47c, respectively, for example, 
the anode and cathode of diode.D47 are connected to the source and the drain of this field-effect 
transistor Q47. > 

[0210] As a solid line shows all over drawing/respectively, while the electronic switch 45 for 
parallel controls is made into "OFF" status in a usual case, the electronic switches 47a and 47c for an 
in-senes control are made into."ON" status. When an overcurrent etc. is detected, as a dashed line 
shows all over drawing, respectively, both the electronic switches 47a and 47c for a charge control 

S ^ rt eTh S T hed ? ; ,0FF V? ±Q COntr01 Signal SCC - More °ver, the switch opc^&mSSS^L 
started by the control signal Sec. 

SIST - ° V ^ Urre ?| deS ^ S field - effect transistor Q47 as a switching device and either 
of the electronic switches 47a and 47c changes into the above shunt status, based on the voltage 

^^S^^t' ShUnt StatUS 0f electronic switches 47a ^ 47c is detected by the switch 

[0212] And it is controlled by the detection output of the switch operation detector 49, and the 
electronic switch 45 for parallel controls is switched to "ON." 

[0213] As mentioned above, protection network 40H of the gestalt of operation of drawingl9 form " 
the s^tch operation detector 49 in protection network 40B of the gestalt of implem^olTof the 
pre- release ofdrawtng l and using the detection output of this detector 49, they are constituted so • 
that an electronic switch 45 may be controlled. Therefore, about an operation after switching an 
electromc switch 45 to "ON", an explanation of an operation of the ge'stalt of implen^nSof the 
pre- releaseofdrawing.il is applicable as it is, the fuse resistors 43b and 43d by the side of a 
rechargeable battery are ****ed also for protection network 40Hofthe gestalt of operation of 
drawings one by one, a current path is intercepted, and a rechargeable battery 2 is protected from 
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an overcurrent etc. 

[0214] As mentioned above, also with the gestalt Afnn^ r ^ 

detected The electronic s^foJZ^S?*™™ ° f , if a surcharge etc. is 

of implementation of the pre- release of drawing An onerZ °VTh ** ? "° FF " ^ the ^ 
and 47c sets the electron! J sva"Sh45fo^SKni^ ? P . ! e,e ° tr0nic Switches 47a 

switch operation detector 49. Sine it wj 'made to fi ° N ' ^ y W ^ fault is detected °y 

when electronic switches 47a and 47c wS™ Whil, * f reS - St ° rS 43b 43d one b y one > 
protection operation is attained an SS c h^ ^ automatic restoration after a charge 
- compared with the convention^ p^ 4 °H proves the above 

and safety can be raised ■ cnar geabie battery by the excessive current can be avoided 

Sfnd th ^r g 19 ' Md 3n ^lanatSS ! ° ^ ° f 

[02 18] In drawing 20, like the protection networks 40G and 4fW ' , i 

and 19, while terminalsTa and Tb are connected HWh ° f±e P re " release of drawing 18 

among terminals Ta and Tc, by p^o^^l^t P °TJ°l ^ 1 is C0Mected 
. serial-parallel type, a rechargeable batter? 2^1^^^^^^ comb ^ion with a 
Tb and Td. Moreover, at the time of use of a rech^S ba^T 15 C °T Cted terminals 
of protection network 40L, it changes to the pow^fo S h T? ^ terminals Ta ^ Tc 
omitted) is connected. power tor charge l,and a load circuit (illustration is 

[Q219J While four fuse resistors 43a 43b 43c and diA n ru .-, 
the terminals Ta and Tb of protection etwork 40L It^ ^^T*?™ " inserted 
to me connection middlfi £™F^ £ « i%wi C lT d : ° f di ° de 44 « c ™* 

. 43d ] connection middle point, respectively ' ^ 6,56 res,stors f 4 3c and 

[0220] Moreover, while the voltage current detectof 4 1 ,c™ 

Paction network 40L and the termiXoltale of a rll k, ^ t0 teminals ^ Td of 
. terminals Tc and Td, the resistor ^^^ti^^^^f^'^ ' ' 

one. pair of electronic switches 47 and 48 forTlecSnh a ° bjeCt f ° r charge P rotection 

. [0221} Whne me terminal voltage of a r« ^ 

one pair of detection outputs Scoand Scd ofS v * V0,ta * e current d ^ctor 41 and 
switches 47 and 48 as aLttoI^^^ 1 ^^ d ? ector 41 « applied to electronic C 
switches.47 and 48 is supplied to ^^^^t^ Q h T iea tenninaIs of electronic C 
outputs Sec and Scd of the voltage c^^fi^T^'JfT^' one P air of detection 
49 as a seizure signal. urrem detector 41 are supplied to this switch operation detector 

.series,:and the output of the alternation fsfeS eenSno deCfr ™ c . swltch 52 are connected in 
switch 52. Slgnal 8 enerat »ng circuit 53 is supplied to this electronic 

■o terminals Ta and Tb, respectively COmlected ' me of d.odes 54a and 54b is connected ■ 

signal generating circuit 53 is made into the sauaS wlT^ ^ "^^'^on 
dnv« ..othi^nare wave andan elec^Sl^O^S^^ 0 ^" 

Ute anode and cathode ofdiodes 047 artd D48 a. co^^S^S* ' 
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field-effect transistors Q47 and Q48. Both the electronic switches 47 and 48 are connected with the 
sense which the cathode of diodes D47 and D48 adjoins while the drain of each field-effect transistor 
Q47 and Q48 adjoins. 

[0226] Moreover, with the gestalt of this operation, as shown all over drawing also as a switching 
device of the parallel electronic switch 52, for example, while the field-effect transistor Q52 of n 
channels is used, respectively, the anode and cathode of diode D52 are connected to the source and 
the drain of a field-effect transistor Q52. 

[0227] As a solid line shows all over drawing, respectively, while all are made into "ON" status for 
the electronic switches 47 and 48 for an in-series control in a usual case, the electronic switch 52 for 
parallel controls is made into "OFF" status. 

[0228] When an overcurrent etc. is detected, as a dashed line shows all over drawing, respectively 
the electronic switch 47 for a charge control or the electronic switch 48 for an electric discharge 
control is first switched to "OFF" by the control signals Sec and Scd of correspondence, respectively 
Moreover, the switch operation detector 49 is started by either of the control signals Sec and Scd 
[0229] When an overcurrent destroys the field-effect transistors Q47 and Q48 as a switching device 
and the electronic switch 47 or the electronic switch 48 changes into the above shunt status based on 
the voltage between each terminal, the shunt status of the electronic switch 47 or the electronic 
switch 48 is detected by the switch operation detector 49. 

[0230] And by the detection output of the switch operation detector 49, the alternation signal 
generating circuit 53 is started, it drives to the output signal, and the electronic switch 52 for parallel 
controls repeats "ON" - "OFF." v 

[023 1 ] Next, a charge protection operation of the gestalt of operation of drawing 20 is explained 
referring to drawing 21. • "~ . ' 

[0232] In addition, resistors Ra, Rb, Rc, and Rd express four fuse resistors 43a, 43b, 43c and 43d in 
this drawing 21 as well as the pre-release of drawing 12. Moreover, with the gestalt of this operation 
R43b and R43d are replaced among each resistance.R43a [ of the pre-release of drawing 12 ] R43b •' 
R43c, and R43d, and it is R43a =R43c =R43b =4ohm.; It is set up like R43d =2ohm. ' 
[0233] On condition that a ****, a charge protection operation of protection network 40L is as 
follows in general. 

a. A surcharge is detected by the voltage current detector 41 based on the voltage of a rechargeable 
battery 2. 6 

b. In a usual case, by the control signal Sec, an electronic switch 47 is switched to "OFF" and a ; ' 
charge path is intercepted. 

c. When the field-effect transistor Q47 as a.switching device is destroyed by the overcurrent an 
electronic switch 47 will be in the imperfect shunt status accompanied by internal resistance' and 
charge is continued by it. . ' ' 

d. If the above shunt status of an electronic switch 47 is detected by the switch operation 'detector 49 
based on the voltage between the terminal, the detecting signal of the switch operation detector 49 
will be outputted, the alternation signal generating circuit 53 will.start, and the electronic switch 52 
for parallel controls will be switched to "ON" by it (refer to drawing 21 A). 

e. From power 1, while a current Ial flows in the path of the resistor Ra-> diode 44 -> coil 51 -> 
electronic switch 52, a current Ic 1 flo ws in the path of the resistor Rc-> coil 5 1 -> electronic switch 
52 Moreover, from a rechargeable battery 2, while a current Ib2 flows in the path of the resistor Rb- 
> diode 44 -> coil 51 -> electronic switch 52,.a current Id2 flows in the- path of the resistor Rd-> coil 
51 -> electronic switch 52 (refer to drawing 21 A). It is set to Ial, Icl, and Ib2«Id2 from the upper 
numerical example. ' vv 

f. If an electronic switch 52 is turned "off [ it ]" by the output of die alternation signal generating 
circuit 53, while a current ILa flows in the path of the diode 54a-> resistor Ra-> diode 44 a current 
ILc will flow in the path of.the diode 54a-> resistor Rc by the electromagnetic energy accumulated at 
the coil 5 1 . Moreover, while.a. current ILb flows in the path of the diode 54b-> resistor Rb-> diode 
44^ a current ILd flows in the path of the diode 54b-> resistor Rd (refer to drawing 21B). It is set to 
ILa, ILb, and ILc«ILd from the upper numerical example. -. 

g. An operation of the above e terms and f term is ******** e d suitably, first, a resistor Rd is ****ed 
by the current ILd (and Id2), and the path is intercepted ("x" shows to drawing 2 1 B). • 
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h. After *** of a resistor Rd, if an electronic switch 52 is turned "on [ it ]", while a current Ial 
flows in the path of the resistor Ra-> diode 44 -> coil 51 -> electronic switeh 52, from ™ l a 
current Icl will flow in the path of the resistor Rc-> coil 51 -> electronic switch 52 Moreover from 
a rechargeable battery 2, a current Ib2 flows in the path of the resistor Rb-> diode 44 -> coil 51 '> 
electronic switch 52 (refer to drawing 2 1C). 

j. After **** of a resistor Rd, if an electronic switch 52 is turned "off [ it ]", while a current ILa 

S2 Z l ^ t ° f p 6 ?*? ^ reSiSt ° r ^ di0de 44 > a c ™ ILc wi » Ao wlnTe paA of the 

.ntr iSt0T R u C by ^ elec *omagnetic energy accumulated at the coil 51. Moreover a 
current ILb flows in the path of the diode 54b-> resistor Rb-> diode 44 (refer to drawing 2 D) k An 

3 r h J teim iS ** 6d SUit3bly ' 3 resist0r is **** ed ^ the Sent 

ILb (and Ib2), and the path is intercepted ("x" shows to drawing 2 ID) 

Sr*-tS S tf ° f °P erat ^ of ^t wi ?g 20 > the P ath of the charging current is intercepted by 

[0235] in addition the case of for example, a lithium ion battery - the above - as shown in view 35 
the current of the charge end stage is markedly boiled compared with the early stages tf c££Hi 7s' 
the parvus die power by the currents Ib2 and Id2 from a rechargeable battery 2 mainly coSutes to 
die above **** s 0 f a fuse resistor, and the currents Ial and Icl from the power for chLeTie 
hardly contributed to **** of a fuse resistor • 8 

[0236] Moreover with the gestalt of this operation, at the time of electric discharge when fault f an 
elecfromc switch 48 ], while an electronic switch 47 is transposed to an electronic ^4^ 
fraction relevanno the currents Ial and Icl from the power for charge 1 can be deleted and an 
explanation of the operation at the time of charge protection can be applied during an exZation of 
the operation at the time of the above charge protection . explanation or 

[0237] As mentioned above, with the gestalt of operation of drawing 20 as well as the gestalt of 
mip ementation such l as the pre-release of drawing 18, if a surcharge etc. is detected EteafSe 
electronic switches 47 and 48 for an in-series control is first set to "OFF", only when fault r an 

circuit 53 By the electromagnetic energy which repeated "ON" - "OFF", and was stored in the coil 
51, since it was made to the fuse resistors 43d and 43b one by one Tof SSc swite 52 

ltlZ? M V"** ] men electronic switches 47 and «*« *i if£2S 

restoration ^after a protection operation is attained and the safety of charge protection network 40L - 

™Z74\te*tT " TT d TT* C ° nVenti0nal » n w£S2 in - . 

v ew 34, the *♦*♦ current value of a fuse resistor can be held down and current'capacitv ofme 
< electronic switch 52 for parallel controls can be made small P ty 

f^^Moreover since ^the -- current value of a fuse resistor is held down, in case a fuse resistor 

* ° f *" reChargeable — C ™ - betddT 

KSV 0 ^ 81 ^ 0 ? ° f 12th ° f ^ gestalt of nation of this invention is shown in drawing 
22. In this drawing 22, the same sign is given to the fraction corresponding to the prfXTe of g 
drawing 20, and an explanation is omittedm part i"mg to me pre release of 

Jwfc^bS 4.1 °LiTf 2 V S COnstituted * Protection network 40L to the fuse 

resistors 43b and 43d and diode 54b by the side of a rechargeable battery 2 of the gestalt of 

m?io m ^ tatl ° n 0{±e P re - release of drawing 20 were removed 8 
[0242] That is in drawing 22, by protection network 40M of charge-and-discharge combination with 
a senal-parallel type, common to terminal Ta, while one edge each of two fSeSoS 4 ^d S? 
is connected and the anode and cathode of diode 44 are connected to each Tvtndofthtti 

Elf^' 16 ^ C0A 51 ^ P^ electronic switch 52 are connectedSes and ■ 
switeh 52 the^odt e Td d H t^ 1 / 1 ^ ^ COnneCti ° n midd,e P° int of an e™c d " 

Spinal Ta ' ^ termmaI Tc ' the cathode of diode 54a is oonnected to '' 
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0244] And like protection network 40L of the prepFEIHia of drawing 20, while the power for charge 
1 is connected among the terminals Ta £ an«^rotecti C n J3 iiwork 40M, among teS Tb J 
Td a rechargeable battery 2 like a lithium ion battWofccted. Moreover, at the time of use of a 
rechargeable battery 2 among the terminals Ta anaj&otection network 40M i c W to Ae 
1. ^ a load circuit ( illustra tion is om itted) i s connected. g 

[ . KST^^ 11 ^ CUrTent detec:or 41 ls connec :ed t0 * e finals Tb'andTd of protection 
netw ? rk 40M and the terminal voltage of a rechargeab e battery 2 is supplied, among S 
and . d, the resistor 42 for a current de.ection, and the object for ^barJ^S^S^ of 

SS™T f ? 47 "? 48 , f ° r ele , CtiC di5Charge P rc tection « co ^d in series. ? 
[024$] While the terminal voltage of a resistor 42 is suo^ied to the voltage current detector 41 and 
one pair of detection outputs Sec and S:d of thevoltag, current detector 41 are supplSt elec^onic 
switches 47 and 48 as a control signal, respec^y^ oh voltage between terminal^ oSlSS 
switc les 47 and 48 is supplied to the switch operation detector 49. Moreover, on e pair of detecti in 

[0247] And the detection o utput of the switch opeJa Tio^de^tor 49 is supplied jo the alternation 
signal generating cyifefo jas an activation contrd lggnal, and the outpuf of the alternation s3l 

of '^^Z^&^ g ^TJ3?i^. a ^ S1 ^ al ; ^ additi °n, the output 


^ f .tu j-» - prctntti is m; id^into the square wave who ;e frequency is s( »me 

ISSA a !? 2 ' t^ 0 * 15 H rC WaV£ ' md an ^ e ctronic switch 52 repeats "ON" - "OFF " 

While ths»£ddleffect transistors Q47 and Q48 of n channels £re 
•senesjlectronic switches 47 and 48, respectively, for example, 


[0248 ] As : ;ho wn a 11 ov ;r drawi Q g, 
used is a switching device of tbefih 


Ae aiibde^d^de didiadei D4^ndJ^ connected tc 

field-effectSTors Q47 and Q48. Nffi the electronic switches 47 and ^Xe^Ee 3ft the 

•"fe^gf 6 ° rdiodes 047 iad ™ adjoins while ±Q drain ^ e 

switct 52 for example, wl ne the fields ffect fcuisistor Q52 of n channels is^sKpectivdv the 
: anode and cathode of diodg are connected the so^ce and the drain ed a " 

[0250j As a solid line shlows all lover dra wing, rLspectijely^hile all are made into "ON" status for 

contra 1S firs, switched to "OFF" &the conttol signals Sec and Scd of contelSce reSecUv -lv 

, [0252].When an overcutrent destroys the fielc -effec t UaialslOB Q4 7 andU4 :i as a stntehina device 
^r leC K tt °H mC SVViKh . 47 ° r . "* eleclronic !:witet 48 into the abo, e TuS sS based 

•vr\ detected by the switch operation detector 4') Nk, 

|)253] And by the detection output of the switch opsrat on detector 49, the alternatiolfsienal 


oh 


el 


,jerat|on^f pro tection network 40M after an 
ows in general a|so with reference to the pre-release of 


tdtl^^l ^^T plfT^ A 1 y 4 rCSistance R 4 3a 0f fee resistors^ 
SSS AX- R43c */? r exan; P Ie > R43a =4ohn^; It is set ^p like R43c =2ohm. 
^zddj uxUhis condition, a c large protection 
electronic switch 52 is "turned on" is as fol 
flawing 21, 

'^From power 1, while a cu rleiil Ial floW s" ) 
feelectrbmcswitch^acurrentlclflo^j n^ 

'cuiieiii(2aboutld) flows in the path of the coil 51 -> 


^itch 52. From a rechargeable battery 2, a 
electronic switch 52 (drawing 21 A), 
glf an electronic switch 52 is turned "off [it ]", while a current ILa flows in the path of the diode 


in the path of theifusejosistor 43a-> diode 44 -> coil 51 - 
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7^ ° r 43a - >di0de 44 ' a current ILc will flow in the path of diode 54a-> fuse resistor 
4jc by the electromagnetic energy accumulated at the coil 51 (Drawing 2 IB) 

c. An operation of the above a term's and b term is ******** P H ^.itahiv a^ a . r. 
****ed by the current ILc (and Icl). e d suitably, and fuse resistor 43c is first 

d. After **** of fuse resistor 43c, if an electronic switch 52 is turned "on [ it 1" a current lal will 
flow from Power l in the path of the fuse resistor 43a-> diode 44 -> coil 51 1 decline switch 52 
ShM 8 k battery 2 ' 2 CUrrem (2 ab ° Ut W) fl ° WS in *» P ath of the ocSfSSSSf 

e. After •••* of fuse resistor 43c, if an electronic switch 52 is turned "off [ it ]" a current ILa will 
* fe^^ inmepamUe'dS^ 1 

'-edC™ ?L°apiaT) S ^ 6 ^ » ^ "*r «■ - 

10257] As mentioned above, with the gestalt of operation of rirawino 99 « ™ii ~ 
implementation of ftc pre-release of drawing 20,'if a surcharge etc! °s deleted ^te 5 1 
electronic switches 47 and 48 for an in-series control is first set to "OFF", only when faulU an 

Kl^ 0re0Ver ' Since * e **** cmient vah »= °f * toe resistor is held down in case a fuse resistor 
signal generating circuit 53 which connects the coil 51 and Z rZ^T? g > altemabon 

electronic switches 4a and 48c for S^SSjiSiSS?? 6 ? 01 ^ ° ne edge eaCh " {tW0 
common to the outer end of mis «^4^1SE£Su£ £EStf * " TT 1 u : 
other end of electronic switches 48a and 48c are cZeaed ' 1 ^ "* 


Seite 25 von 2V 


[0265] Moreover, the anode of diode 44 is connected to the connection middle point of fuse resistor 
43b an 1 e ectromc switch 48a, and the cathode of diode 44 is connected to the connect ion midd e 
point of 43d of fuse resistors, and electronic switch 48c 

[0266] Moreover, while the coil 51 and the parallel electronic switch 52 are connected in series and 
me cathode of diode 54b is connected to the coil 51 and the connection middle point o f an e ectr^nic 
switch 52 between the anode of diode 44, and terminal Tb, the anode of diode 54b is connected S 
a resistor 42 at the connection middle point of fuse resistor 43b 

[0267] While the terminal voltage of a resistor 42 is supplied to the voltage current detector 4 1 and 
the detection output Scd of the vo tage current detector 41 is supplied to electronic switches 48a and 
48c as a control signal, respectively, each voltage between terminals of electronic switches 48a and 
48c is supplied to the switch operation detector 49. Moreover, the detectibn output Scd of the voltage* 
current detector 41 is supplied to this switch operation detector 49 as a seizure signal 
[0268] And the detection output of the switch operation detector 49 is supplied to the alternation 
signal generating circuit 53 as an activation control signal, and the output of the alternation signal 
generating circuit 53 is supplied to an electronic switch 52 as a driving signal. In addition, the output 
of the alternation signal generating circuit 53 is made into the square wave whose frequency is some ■ 

rmSn ~ 6S t0 SqUare WaV6 ' md ^ eIectronic switc h 52 repeats "ON" - "OFF " 

t 92v,9j As shovm all over drawing, while the field-effect transistor Q48 of n channels is used T as a 
switchmg device of Uie in-senes electronic switches 48a and 48c ], respectively, for example the 
anode and cathode of diode D48 are connected to the source and the drain ofakeffito 

[0270] Moreover, as shown all over drawing also as a switching device of the parallel electronic 
switch 52 for example while the field-effect transistor Q52 of n channels is used, respectively the 
anode and cathode of diode D52 are connected to the source and the drain of a field-eLS^or 

[0271] As a solid line shows all over drawing, respectively, while all are made into "ON" status for 
Ae electronic switches 48a and 48c for an in-series control in a usual case, the electronic switoh 52 
for parallel controls is made into "OFF" status. 

[0272] When an overcurrent etc. is detected, as a dashed line shows all over drawing, respectively . 
the electronic switches 48a and 48c for. an electric discharge control are first switched to "OFF' by 
' confrd sfgnaf Scd feSpeCtlVely - Moreover > the switch operation detector 49 is started by the. 

[0273] When an overcurrent destroys the field-effect transistors Q47 and 048 as a switching device 
and, electronic switches 48a and 48c change into tte above shunt itatus, ^^SS Q 

Ae ShUnt StatUS of electronic switches 48a and 48cis detected by the switch 

[0274] And by the detection output of the switch operation detector 49, the alternation signal 

* ^ t0 *" ^ut signal, and the electronic switc^Xarallel . 

SL At ^f^i° f ° Perati0n ° f drawing 23 ' ^ are resistance R43b of two fuse resistors 43b 
and A3d, and R43d. For example, R43b=2ohm; It is set up like R43d =4ohm. sist0rs ^ b 

H rLT Ctl ° n ° P / n ti0n ° f protec ^ on network 4 0N after an electronic switch 52 is ."turned on" 
on this condition is as follows in general. u 

51 F >Te?e?? ge ^K Dattery 2 ' T ^!f a current Ib2 ^ws in the path of electronic switch 52 -> coil 
aioae 44 -> ftise resistors. 

^ SWitCh 52 iS tumed " 0ff [ k ] "> while a current IL ° flows in the path of fuse resistor 

'-edC= "1« n*&m - temi " """"^ ^ ** 43b iS ** . 

d. After *«* of fuse resistor 43b, if an electronic switch 52 is turned "on [ it ]", a current Id2 will 
flow from a rechargeable battery 2 in the path of 43d of electronic switch 52 -> coil 5?" diooett 1 " ' 
> iuse resistors. - : . . . . 
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e. After **** of fuse resistor 43b, if an electronic switch 52 is turned "off [ it ]", a current ILd will 
flow by the electromagnetic energy accumulated at the coil 51 in the path of 43d -> diode 54b of 
diode 44 -> fuse resistors. 

f. An operation of the above d terms and e term is ******** ed suitably, and 43d of fuse resistors is 
****ed by the current ILd (and Id2). 

[0277] As mentioned above, with the gestalt of operation of drawing 23 as well as the gestalt of 
implementation of the pre-release of drawing 20, if an overcurrent etc. is detected The electronic 
switches 48a and 48c for an in-series control are first set to "OFF", only when fault [ an operation of 
these electronic switches 48a and 48c ], by the output of the alternation signal generating circuit 53 
By the electromagnetic energy which repeated "ON" - "OFF", and was stored in the coil 51 since it 
was made to **** the fuse resistors 43b and 43d one by one, [ of the electronic switch 52 for parallel 
controls ] When electronic switches 48a and 48c are normal While the automatic restoration after a 
charge protection operation is attained and the safety of protection network 40N improves compared 
with the conventional protection network 20 which is shown in the pre-release of drawing 34 the 

* curTent value of a fose resistor can be he,d down and current capacity of the electronic switch 
52 for parallel controls can be made small. 

• [0 ^!i I 1 OreOVer ' Since * e **** current value of a fose resist ° r * held down, in case a fuse resistor 
is **ed, generation of heat of the rechargeable battery by the excessive current can be avoided 
and safety can be raised. ' 

[0279] The configuration of the 14th of the gestalt of operation of this invention is explained 
referring to [the 14th configuration of the gestalt of operation], next the drawing 24 
[0280] The : configuration of the 14th of the gestalt of operation of this invention is shown in drawing 
24. In this drawing 24, the same sign is given to the fraction corresponding to the pre-release of 
drawing 1 8 and 1 9, and a part of explanation is omitted. - 
[0281] In drawing 24, by protection network 40P of charge-and-discharge combination with a serial- 
parallel type, while terminals Ta and Tb are connected directly and the power for charge 1 is 
connected among terminals Ta and Tc, among terminals Tb and Td, a rechargeable battery 2 like a 
htnium ion battery is connected. Moreover, at the time of use of a rechargeable battery 2 among the 
terminals Ta and Tc of protection network 40P, it changes to the power for charge 1, and a load 
circuit (illustration is omitted) is connected. . 

KJ - 1 ? 6 V ° Ita , Se deteCt ° r 41 is connected to *e terminals Tb and'td of protection network 

4UP, the terminal voltage of a rechargeable battery 2 is supplied, and while the end of the resistor 42 
for a current detecUon is connected, the object for charge protection and one pair of electronic 
switches 47 and 48 for electric discharge protection are connected to a terminal Td in series at 
terminal Tc. r ■ 

[0283] Moreover, while four fuse resistors 43a, 43b, 43c, and 43d of bridge-like connection are 
mserted and the anode and cadiode of diode 44 are connected to the connection middle point of the 
fose resistors 43a and 43b, and the fuse resistors [ 43c and 43d ] connection middle point between a 
resistor 42 and the electronic switch 48, respectively, the electronic switch 45 for parallel controls is 
connected between the anode of diode 44, and terminal Ta. wmmtois is 

[02.84] And while the terminal voltage of a resistor 42 is supplied to the voltage current detector 41 
detector 49 6 between terminals of electronic switches 47 and 48 is supplied to the switch operation 

[0285] With the gestalt of this operation, the system-control circuit (CPU) 61 and the gate 62 are 
termed and.this gate 62 is inserted between the switch operation detector 49 and the electronic 
switch 45 as a parallel-control operation prohibition means. 

[0286] From the voltage current detector 41, the detection outputs Sv and Si of a voltage and a 

^ e ^l SUPP i ied ' ^ ° nC Pair ,° f C ° ntro1 Signals Scc md Scd «* su PP Iied to the system-control 
circuit 61 from the system-control circuit 61 at electronic switches 47 and 48, respectively 

Moreover, between the switch operation detector 49 and the system-control circuit 61, while transfer 
of an activation information and control information is performed, the opening-and-closing control 
signal from the system-control circuit 61 is supplied to' the gate 62. • ■ 

[0287] As shown all over drawing, while the field-effect transistors Q47 and Q48 of n channels are 
used as a switching device of the in-series electronic switches 47 and 48, respectively, for example, 
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the anode and cathode of diodes D47 and D48 are connected to the source and the drain of each 
field-effect transistors Q47 and Q48. Moreover, as a switching device of the parallel electronic 
switch 45, SCR is used, for example. 

[0288] As a solid line shows all over drawing, respectively, while all are made into "ON" status for 
the electronic switches 47 and 48 for an in-series control in a usual case, the electronic switch 45 for 
parallel controls is made into "OFF" status. 

[0289] When an overcurrent etc. is detected, as a dashed line shows all over drawing, respectively, 
the electronic switch 47 for a charge control or the electronic switch 48 for an electric discharge 
control is first switched to "OFF" by the control signals Sec and Scd of correspondence, respectively. 
Moreover, the switch operation detector 49 is started by the system-control circuit 61 synchronizing 
with these control signals Sec and Scd. 

[0290] When an overcurrent destroys the field-effect transistors Q47 and Q48 as a switching device 
and the electronic switch 47 or the electronic switch 48 changes into the above shunt status, based on 
the voltage between each terminal, the shunt status of the electronic switch 47 or the electronic 
switch 48 is detected by the switch operation detector 49. electronic switch 45; - a switch of 47 and 
48 is explained in full detail behind 

[029 1 ] The configuration of the 1 5th of the gestalt of operation of this invention is explained, 
referring to [the 15th configuration.of the gestalt of operation], next the drawing 25. " 
[0292] The configuration of the 15th of the gestalt of operation of this invention is shown in drawing 
25. In this drawing 25, the same sign is given to the fraction corresponding to the pre-release of 
drawing 22 and the drawing 24, and an explanation is omitted in part. 

[0293] The gestalt of operation of drawing 25 is constituted as the system-control circuit (CPU) 61 
and the gate 62 were established in protection network 40M of the gestalt of implementation of the 
pre-release of drawing 22. 

[0294] That is, in drawing 25, by protection network 40Q of charge-and-discharge combination with 
a serial-parallel type, terminals Ta and Tb are connected directly, and common to terminal Ta, while 
the end of fuse resistor 43b and the anode of diode 44 are connected, 43 d of fuse resistors is 
connected between the cathode of this diode 44, and the other end of fuse resistor 43b. 
[0295] Moreover, while a coil 51 and the electronic switch 52 for parallel controls are connected in 
series and the cathode of diode 54b is connected to the connection middle point of a coil 51 and the 
electronic switch 52 between the anode of diode 44, and terminal Ta, the anode of diode 54b is 
connected to the fuse resistors [ 43b and 43d ] connection middle point. , 
[0296] And the. output of the alternation signal generating circuit 53 is supplied to an electronic 
switch 52, and the output of the switch operation detector 49 is supplied to this alternation signal 
generating circuit 53 as an activation control signal through the gate 62 by which an opening-and- 
closing control is carried out in the system-control circuit 61. ■- 
[0297] Like protection network 40M of the pre-release of drawing 22, while the power for charge 1 
is connected among the terminals Ta and Tc of protection network 40Q, among terminals Tb and Td 
a rechargeable battery 2 like a lithium ion battery is connected. Moreover, at the time of use of a 
rechargeable battery 2, among the terminals Ta and Tc of protection network 40Q, it changes to the 
power for charge 1 , and a load circuit (illustration is omitted) is connected. 
[0298] While the voltage current detector 41 is connected to the terminals Tb and Td of protection 
network 40Q and the terminal voltage of a rechargeable battery 2 is supplied, between a terminal Td 
• and the fuse resistors [ 43b and 43d ] connection middle point, the resistor 42 for a current detection, 
and the obj ect for charge protection and one pair of electronic switches 47 and 48 for electric 
discharge protection are connected in series. • 

[0299] And while the terminal voltage of a resistor 42 is suppliedto the voltage current detector 41, 
each voltage between terminals of electronic switches 47 and 48 is supplied to the switch operation 
detector 49. . 
[0300].Like protection network 40P of the pre-release of drawing 24, the detection outputs Sv and Si 
of a voltage and a current are supplied from the voltage current detector 4 1 , and from the system- 
control circuit 61, while one pair of control signals .Scc and Scd are supplied to electronic switches 
47 and 48, respectively, transfer of an activation information and control information is performed in 
the system-control circuit 61 between the switch, operation detector 49 and the system-control circuit 


ocuu so von l\i 


61. 

[0301] As shown all over drawing, while the field-effect transistors Q47 and Q48 of n channels are 
used as a switching device of the in-series electronic switches 47 and 48, respectively for example 
the . anode and cathode of diodes D47 and D48 are connected to the source and the drain of each ' 
field-effect transistors Q47 and Q48. Moreover, as shown all over drawing also as a switching device 
of the parallel electronic switch 52, for example, while the field-effect transistor Q52 of n channels is 
• used, respectively, the anode and cathode of diode D52 are connected to the source and the drain of a 
field-effect transistor Q52. 

[0302] As a solid line shows all over drawing, respectively, while all are made into "ON" status for 
the electronic switches 47 and 48 for an in-series control in a usual case, the electronic switch 52 for 
parallel controls is made into "OFF" status. . 

[0303] When an overcurrent etc. is detected, as a dashed line shows all over drawing respectively 
the electronic switch 47 for a charge control or the electronic switch 48 for an electric discharge 
control is first switched to "OFF" by the control signals Sec and Scd of correspondence, respectively 
Moreover, the switch operation detector 49 is started by the system-control circuit 61 synchronizing ' 
with these control signals Sec and Scd. 6 
[0304] When an overcurrent destroys the field-effect transistors Q47 and Q48 as a switching device 
and the electronic switch 47 or the electronic switch 48 changes into the above shunt status, based on 
the voltage between each terminal, the shunt status of the electronic switch 47 or the electronic 
switch 48 is detected by the switch operation detector 49. 

[0305] And by the detection output of the switch operation detector 49, the alternation signal 
generating circuit 53 is started, it drives to the output signal, and the electronic switch 52 for parallel 
controls repeats "ON" - "OFF." An electronic switch 47 and a switch of 48; 52 are explained in full 
detail behind. . 

[0306] A charge protection operation of the gestalt of operation of drawing 24 is explained also 
referring to [an operation of the gestalt of the 14th operation], next the drawing 26. 
[0307] In the charge protection manipulation routine 100 of drawing 26, first, serial processing of 
steps 101-104 is performed, and parallel proceccing of steps 105-109 is performed after an 
appropriate time. In addition, you may insert the proper latency time equivalent to the time constant 
tau 46 of the time constant circuit 46 which is shown in the pre-release of drawing 8, 1 1 and 16 
between serial processing to step 1 04, and the parallel proceccing from step 1 05. 
[0308] At the first step 101, the voltage of a rechargeable battery 2 is detected by the detecting signal 
bv from the voltage current detector 41, and it is judged in the following step 102 whether the 
voltage of a rechargeable battery 2 is beyond a predetermined value. This predetermined voltage is 
S a! ? r ?Z ( I } e 2 mva ! ent to a surcharge, when carrying out for for example, a lithium ion battery. 
At step 1 02, when the voltage of a rechargeable battery 2 is lower than a predetermined value it 
returns to step 101 and the voltage check of a rechargeable battery 2 is repeated 
[0309] Moreover, when the voltage of a rechargeable battery 2 is beyond a predetermined value 
processing progresses to step 103 and an in-series switch off command is taken out with step 102 • 
That is, a control signal Sec is supplied to an electronic switch 47. Simultaneously the switch 
operation detector 49 is started. . 

[0310] | At,the following step 104, it is judged whether the in-series switch was "switched off 
normally This decision is based on an information from the switch operation detector 49 which 
detected the voltage between terminals of an electronic, switch 47. When an in-series switch is 
switched off normally, it returns to step 101 and the voltage check of a rechargeable battery 2 and 
tne check of an in-series switch of operation are repeated. 

[031 1] Moreover, when an overcurrent destroys, a field-effect transistor Q47 will be in the shunt 
status and an in-senes switch is not "switched off normally at step 104, it progresses to step 105 of ' 
parallel proceccmg, and a parallel switch-on command is issued. That is, the gate 62 is wide opened 
by. thfe pontrol signal, the detection output of the switch operation detector 49 is supplied through this 
gate 62, the parallel electronic switch 45 is "turned on", and the power 1 and the current from a 
rechargeable battery 2 begin to flow at fuses (resistor) 43a-43d through this switch 45 
[03 12] And in connection with the current having flowed out of the rechargeable battery 2 a Voltage ■ 
detection and voltage/check of a rechargeable battery 2 are again performed at following step 106 ' 
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and following step 107. 

[03 13] At step 107, when the voltage of a rechargeable battery 2 is bevond-mrpH^ - a . 
is judged whether processing progressed to step 108 J^^^^l^S^Tf lt 
rechargeable battery **** ed it based on current detecting signal Si * ^ Slde ° f 3 

LU> 1 4J And a routine 1 00 is completed, after orocessino nf Inc i n< i no • 
between several 100 mses, fuses 43b and 43^^^^^^? " f ° r exam P ,e 

certainly intercepted until it returns to step 105 fuses KbZ 4 f 6 ft ST£ ""^ ^ iS 
above and a charge path is intercepted when the fuses 43b ^nd 43d bv theX, * as / nentioned 
battery have not yet ****ed y he Slde of a ^chargeable 

electronic switch 45, the terminal 
means that it was canceled once! me ^rchS ^staLs of a T ^S^^ed voltage, it 
and a parallel switch off command ^ Z ^X^m^S^t ^ 2 shi ? s t0 ste P 
control signal, the detection output of the Shone S Z'tS ? 0 * e .« ate 62 15 closed b y 
electronic switch 45 is "turned off and me T.ff ™° r 49 13 ,nterce P ted > the parallel 

routine 100 is complied P * ° f * CUncnt ° f fl ° Wm S a is intercepted. And a 

switches.47 and 48 for an in-series control wife* to "OFF » w a " ? theeIectronic 
parallel controls is set to "ON" and the fuseTe^ton ; 43b ^!Z ^^°T ^ 45 f ° r 
the fault of these electronic switches 47 and S fl Z , J f? Z ed 0ne by one onl y when 

electronic switches 47 ^S^^^^^ deteCt0r 49 ™™ 

steps 1 11-1 14 is performed, and parallel pto^of^^g 2 ^ 8 ^ r^" 8 ° f ' 

(/cell) equivalent! „ : ^"Voltage is se t as 4.2V 

1 12. when toe voltage of a mte^S^ta^'d^S ' i<>n A ' S ' Cp 

realm 1 e v °" a8 \ ch? 1 of a p^r efcre ° ce ^ ue - ,treto, °^. 

de.ecJtnevolcageW^S 
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[Brief Description of the Drawings] 

{DrpdsgJJ It is the block diagram showing the configuration of the gestalt of operation of the 
protective device of the rechargeable battery by this invention operation ot the 

ggggP * dnWin8 Sh ° Wing thC Pr ° pert y 0f ^ im P orta * section of the gestalt of operation of 
They are the schematics for explaining an operation of the gestalt of operation of 

[They are the schematics showing the configuration of the important section of the 
gestalt of other operations of this invention 

SStoSr" 16 b ' 0Ck ^ ° f inVen "° n Sh ° Wi " 8 ,h£ -.figuration of the gestah of other 
.^mta They are the schematics for explaining an operation of the gestalt of operation of . 

S^f. bl0 ° k " m taVenti ° n Sh0Wi " 8 "» configuration of the gestalt of other 

gSolo^ln^S^gT^' 1 ' 6 "'"'" 11 '"' COnfi8Ura ' i011 °"» **— ' *h 
jgggiffl They are the schematics for explaining an operation of the gestalt of operation of ' 

J£S^ fata^ dia8ram ° f ** '"^n showing-he configuration of me ges.al. of 
Ota^ They are me schematics for explaining an operation of me gestalt of operation of 

gSpg^fgr mechanical ° f * e ! — ° f * 

o^e^nl^ 10015 ^ ° f inVen& " Sh0 ™ 8 ^ «■*■»*» »f *» Of 
2tar*^ fa^ ° f ^ inVenU °" ""wing me configuration of me gestalt of 

ote$erf„ns i nSer ,OCk lowing me configuration of me gestalt of 

oSrtS^n^cr ,OCk dia8ram ° f ^ fa "*» *■ configuration of me gestal, of 

%S%^'1££* diagram ° f invention sh0 ™* ^ of 

o^Snl^ 10 * ^ ° f inVenti0n Sh0wfa « te oonfigwation of me gestah of 
o^oSn's'nuter' 00 ' "T" ^ *^»» * configuration of me gestaltof , . 

fBwwm They are me schematics for explaining an operation of me gestalt of operation of ' '' 
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drawin g 20 . 

[Drawin g 22] It is the block diagram of this invention showing the configuration of the gestalt of 
other operations further. ' 

[Drawing 23] It is the block diagram of this invention showing the configuration of the gestalt of 
other operations further. 

[Drawing 24] It is the block diagram of this invention showing the configuration of the gestalt of 
other operations further. 

[Drawing 25] It is the block diagram of this invention showing the configuration of the gestalt of 
other operations further. , 

[Drawing 26} It is a flow chart for explaining an operation of the gestalt of operation of drawing 24 . 
[Drawing 27] It is a flow chart for explaining other operations of the gestalt of operation of drawin g 

[Drawing 28] It is a flow chart for explaining other operations of the gestalt of operation of drawing 

[Drawing 29] It is a flow chart for explaining other operations of the gestalt of operation of drawing 

[Drawing 30] It is a flow chart for explaining other operations of the gestalt of operation of drawing 

[Drawing 31] It is the block diagram showing the example of a configuration of the protective device 
of the conventional rechargeable battery. 

[Drawin g 32] It is the block diagram showing the configuration of other conventional examples. 
[Drawing 33] Furthermore, it is the block diagram showing the configuration of other conventional 
examples. 

[Drawin &34] Furthermore, it is the block diagram showing the configuration of other conventional 
examples. 

[Drawing 35] It is drawing for explaining this invention. 
[Description of Notations] 

1 [ - A load circuit, 30, 30D / - Parallel-connected-type protection network, ] ~ The power for 
charge, 2 - A rechargeable battery, 3 31 [ - Parallel electronic switch, j - A voltage current 
detector, 33a-33d - A fuse resistor, 35, 35a, 35d 36 [ - Serial-parallel type electric discharge ■ 
protection network, ]. ~ A time constant circuit, 40 A, 40B r- A serial-parallel type charge protection 
network, 40C, 40D 40E, 40F.40G, 40H, 40L, 40M, 40N, 40P, 40Q - Serial-parallel type protection 
network, 41 [ - Parallel electronic switch, ] -- A voltage current detector, 43a-43d - A fuse resistor, 
45, 45a, 45d 46, 46a, 46d - A time constant circuit, 47, 48 In-series electronic switch, 49 [ - 
Parallel electronic switch, ] - A switch operation detector, 51 — A coil, 52 53 [ - The gate, 100 
1 10,120,130,140 / ~ A protection manipulation routine, BB / - An integrated-circuit substrate, Fva- 
Fvd, Fwa-Fwd / - Fuse material, .Sec Scd Sep / - A control signal, Ta-Td / - Terminal ] - An 
alternation signal generating circuit, 61 - A system-control circuit, 62 
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CLAIMS 


[Claim(s)] .. 

[Claim 1] The fuse means inserted in one side of one pair of current paths connected to the electrode 
of the positive/negative of a rechargeable battery, The normally open switch means connected in 
parallel between this fuse means and another side of the one above-mentioned pair of current paths, 
In the protective device of the rechargeable battery which is equipped with a detection means to 
detect the voltage and current of the above-mentioned rechargeable battery, closes the above- 
mentioned normally open switch means by the detection output of this detection means, and was 
made to **** the above-mentioned fuse means While the series connection of two or more pieces of 
a fuse is carried out, a fuse group is formed and two or more fuse groups are connected in parallel 
While the resistance of at least one piece of a fuse and other-pieces of a- fuse is changed in size, the 
above-mentioned fuse means is formed and between the connection middle points of each above- 
. mentioned pieces of a fuse of two or more above-mentioned fuse groups is connected by the 
predetermined connection means, [ two or more ] The protective .device of the rechargeable battery 
characterized by connecting the above-mentioned normally open switch means between the above- 
mentioned connection middle point of the 1st fuse group which is one fuse group in two or more 
above-mentioned fuse groups, and . another side of the one above-mentioned pair of current paths. 
[Claim 2] The protective device of the rechargeable battery according to claim 1 whose above- 
mentioned predetermined connection means is the diode of a predetermined polarity. 
[Claim 3] The 1st normally open switch means is connected between the above-mentioned 
connection middle point of the fuse group of the above 1st, and another side of the one above- 
. mentioned pair of current paths. The above-mentioned connection middle point of the 2nd fuse 
group, The protective device of a rechargeable battery according to claim 1 with which the detection 
output of the above-mentioned detection means is supplied to this 2nd normally open switch means 
through a time constant circuit while the 2nd normally open switch means is connected between 
another side of the one above-mentioned pair of current paths. ' ' 

[Claim 4] The protective device of a rechargeable battery according to claim 1 with which two or 
more above-mentioned pieces of a fuse were carried in the common substrate. 
[Claim 5] The fuse means inserted in one side of one pair of current paths connected to the electrode 
of the positive/negative of a rechargeable battery, The normally open switch means connected in 
parallel between this fuse means and another side of the one above-mentioned pair of current paths, 
While it has the normally closed switch means inserted in either of the one above-mentioned pair of 
current paths, and a detection means to detect the voltage and current of the above-mentioned 
rechargeable battery and the above-mentioned normally closed switch means is opened according to 
the detection output of this detection means While the end of the 2nd piece of a fuse is connected to 
the end of the 1st piece of a fuse inserted in one side of the one above-mentioned pair of current 
paths in the protective device of the rechargeable battery which closes the above-mentioned 
normally open switch means, and was made to **** the .above-mentioned fuse means While the 
resistance of the above 1st and the 2nd piece of a fuse is changed in size, the above-mentioned fuse 
means is formed and each other end of the above 1st and the 2nd piece of a fuse is connected by the 
predetermined connection means Opening of .the above-mentioned normally closed switch means 
corresponding [ connect the above-mentioned normally open switch means between the other end of 
the piece of a fuse of the above 1st, and another side of the one above-mentioned pair of current 
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paths, and ] to the detection output of the above-mentioned detection means, The protective device 
of the rechargeable battery characterized by establishing a time difference setting means to set up 
necessary time difference, between closing of the above-mentioned normally open switch means 
[Claim 6] The protective device of the rechargeable battery according to claim 5 whose above- 
mentioned predetermined connection means is the diode of a predetermined polarity. 
[Claim 7] The protective device of the rechargeable battery according to claim 5 which it is with 2nd 
normally open switch means by which the above-mentioned predetermined connection means was 
connected between the above-mentioned normally open switch means connected between the other 
end of the piece of a fuse of the above 1st, and another side of the one above-mentioned pair of 
current paths, and the other end of the piece of a fuse of the above 2nd and another side of the one 
above-mentioned pair of current paths. 

[Claim 8] The protective device of the rechargeable battery according to claim 5 whose above- 
mentioned time difference setting means is the time constant circuit which transmits the closing 
control signal of the above-mentioned normally open switch means. 

[Claim 9] The protective device of the rechargeable battery according to claim 5 whose above- 
mentioned time difference setting means is the switch operation detector which detects the operating 
state of the above-mentioned normally closed switch means. 

[Claim 10] The protective device of a rechargeable battery according to claim 5 with which the 
alternation signal generatmg circuit which drives the above-mentioned normally open switch means 
was prepared while the coil for stored impetus was inserted between the other end of the piece of a 
fuse of the above 1 st, and the above-mentioned normally open switch means. 
[Claim 1 1] Two or more above-mentioned pieces of a fuse, and the protective device of a 
rechargeable battery according to claim 5 with which the above-mentioned normally closed switch 
means was earned in the common substrate. 
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